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SECTION III - WETLANDS AND SURFACE WATER
3.1 WETLANDS
3.1.1 WETLANDS DETERMINATION
A wetlands determination for the facility was conducted in May 1993 by Espey, Huston &
Associates (EH&A) of Houston, Texas. The wetlands report is included as Appendix 3-A

and contains the following summary:

"No areas on the 43 acre tract were identified as wetlands. Of the three criteria required
for wetland identification, only one sample site (SS2) exhibited only hydric soil indicators.
But SS2 had neither a dominance of wetland vegetation, nor field indicators of wetland
hydrology. Soil saturation at each of the sample sites, as noted on the data sheets, was
thought to be attributed to recent heavy rains in the area. Because the boundary of the 43-
acre tract was cleared and easily accessible, a cursory look was made to the adjacent forest.
Although no sample points were established outside the boundary, no observable indicators
of wetlands or jurisdictional areas were noted. Terrain and vegetation appeared similar to
the subject tract. The prevalence of nonwetlands could be attributed to the steep
topography and sandy soils which facilitated development of the natural drainage patterns

in the hilly terrain."

3.1.2 ACOE JURISDICTIONAL DETERMINATION
A copy of the wetlands delineation report was submitted to the Army Corps of Engineers
(ACOE), Vicksburg District, for review. Exhibit 3-1 contains the ACOE jurisdictional
determination which concurs with the conclusions of the EH&A report. However, the
response does note that "other regulated waters of the United States” are in the area. These

waters are restricted to the intermittent, bank-contained streams that drain the property.

A permit for filling less than one acre of these areas was issued under the Nationwide

Permit program subject to stated conditions and provided that the facility submit a

SECINAR.16C -1-
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Louisiana Water Quality Certification. Water Quality Certification (WQC 930715-02) was
received from the Louisiana Department of Environmental Quality, Office of Water

Resources in October 1993 and was subsequently transferred to the ACOE (Exhibit 3-2).

Since the wetlands determination demonstrated the absence of wetland areas at the facility,
the screening assessment will focus on storm water runoff 1o the nearest designated stream,
Summerfield Branch. Figure 3-1 is a section of the National Wetlands Inventory Map for
the Colfax vicinity and depicts the wetlands area nearest the facility as delineated through
aerial photography. This area is designated as PFO1A, Palustrine-Broad Leaved Deciduous

Forest and Temporary.

A small section of the facility roads and five storage magazines located on the southeastern
portion of the facility drain toward this area. However, the treatment area, preparation
building and the remaining storage magazines are located in areas that drain away from this

wetland toward the north and west.

3.2 SURFACE WATER

3.2.1 SITE CHARACTERIZATION

3211 Surface Drainage Characteristics
The majority of the facility is located in steep topography with 5-309% slopes and natural,
intermittent drainage features. Much of the facility and adjoining property contains pine
and hardwood trees. As shown in Figure 3-2, the operations area lies adjacent to the
highest topographic point of the entire tract with three primary drainage features carrying

surface water flow from the storage and treatment unit locations.

Discharge from the thermal treatment area retention pond drains north toward an
intermittent stream that flows northwest. Drainage from other intermittent streams joins

this flow to form Summerfield Branch approximately 6/10 miles west of Highway 471.

SECINAR16C ' -2-
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A second drainage channel drains the western corner of the facility. Runoff within this
channel drains into an intermittent stream that eventually enters Summerfield Branch west
of Highway 471. The wetlands report notes the presence of these intermittent streams and

estimates their flow to be less than 5 cfs when full.

As noted in Section 3.1.2, surface runoff from the southeastern portion of the facility is
channeled to an intermittent stream that flows into the designated wetlands area near the
property boundary. This runoff does not contact any waste material and represents natural

surface drainage.

The nearest water bodies receiving surface drainage from the facility and their approximate

distance from the operations area boundary are as follows:

Summerfield Branch (NNW) 0.5 Mi
Bayou Grappe (SSW) 20 M

As shown on the topographic map in Section I, Figure 1-2, Summerfield Branch flows
toward the northwest into Bayou Grappe. Bayou Grappe meanders from the northwest to

the southeast where it splits into several bayous that eventually empty into the Red River.

Summerfield Branch, Bayou Grappe and the unnamed intermittent streams, which lie within
the Red River Basin, are not listed in the Louisiana Administrative Code, Title 33-
Environmenta] Quality, Part IX-Water Quality Regulations, Chapter 11. Chapter 11 lists
water bodies that have designated uses and for which water quality criteria determinations
have been made. The Red River is the major surface water body near the facility with
water use criteria as listed in the regulations. Red River is also listed in the USGS Water-
Data Report LA-92-1 for 1992, which contains water quality data for a Red River station

located near Alexandria. No stream data is available in this report for Summerfield Branch

SEC3NAR.16C -5-
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or Bayou Grappe.

3.2.1.2 100-Year Floodplain
The 100-Year Floodplain limits for the geographic area containing the treatment facility are
indicated on the copy of the FEMA map that is included as Figure 3-3. The FEMA map
that includes the site is Community No. 220076A, Panel 23 and Panel 24, Flood Hazard
Boundary Map dated June 17, 1977. As indicated on the FEMA map, the facility is outside
of the 100-Year Floodplain limits.

3.2.1.3 NPDES Storm Water Permit
R & D Fabricating and Manufacturing, Inc., former owner of the facility, was covered under
an NPDES General Permit for Storm Water Discharge. A Notice of Termination has been
filed to remove R & D from the permit and a Notice of Intent has been filed to include
Laidlaw Environmental Services (Thermal Treatment), Inc. under the General Permit
(Exhibit 3-3). LESI will conduct storm water sampling for the retention pond discharge
after the nmew treatment units are in operation. During operation of the units, routine

moitoring of the storm water will be conducted as required.

‘Table 3-1 contains storm water analytical data for the existing burners and includes OTganics,
metals and indicator parameters. Concentrations for all parameters are indicative of
background and show no apparent discharge of contaminants to the environment via storm

water runoff.

3.2.14 Precipitation Data
Appendix 3-B contains precipitation data for the Alexandria, Louisiana vicinity obtained
from the National Oceanic and Atmospheric Administration (NOAA) National Climatic
Data Center's (NCDC's) Climate Services Branch and Louisiana State Universtty,

Department of Geography and Anthropology. Data provided includes: (1) Monthly

SEC3NAR.16C -6-
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TABLE 3-1
STORM WATER ANALYTICAL DATA - EXISTING BURNERS

PARAME’I‘ER uieele . ouwms e GRAB, _Z_COK{POSﬁ"_
Nitrobenzene ug/L ND ND
2,6-Dinitrotoluene ug/L ND ND
24-Dinitrotoluene ug/L ND ND
Benzene ug/L <1
Toluene ug/L <1
Ethylbenzene ug/L <1
Xylene, Total ug/L <3
St ug/L <10 < 10
As ug/L <3 <3
Ba ug/L 70 59
Be ug/L <35 <5
Cd ug/L <5 <5
Cr ug/L <10 <10
Cu ug/L 150 77
Pb ug/L < 200 < 200
Mg ug/L 1100 930
Hg ug/L < .20 036
Ni ug/L < 40 < 40
Se ug/L <6 <6
Ag ug/L <1 < 1
i Th wg/L <3 <3
Mg, Dissolved ug/L 620 560
coD mg/L 31 35
CN mg/L < 0.01
Ammonia mg/L <01 < 0.1
Nirrate = INitrite mg/L 0.18 0.095
TKN mg/L 1 0.65
0%G mg/L < 51
Phenolics, Total mg/L < 001 0.01
Phosphorus, Total mg/L <01 < 01
TDS mg/L 9% 110
1SS me/L 16 27
TOC mg/L 13 14
pH su 53
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summaries of temperature and precipitation for the period 1975-1992; and (2) Thirty-year
normals (1951-1980) of various monthly data at Alexandria, La. (Climatology No. 20). This

data was used in determining the appropriate storm intensity and accumulation period used

32.2 SCREENING ASSESSMENT

3.2.2.1 Overview
The storage, preparation and treatment areas of the facility have secondary containment to
preclude contaminant dispersal via runoff of precipitation. The storage magazines and
preparation building are completely enclosed to prevent precipitation from contacting the
waste. In addition, thermal treatment units have covers (o minimize the amount of

precipitation contacting the treatment units.

The concrete pad surrounding the thermal treatment units is the primary or worst case waste
management area in terms of potential for contaminants to leave the facility via surface
runoff. Particulate deposition on the pad during treatment and the potential for spillage
of waste material or ash during transfer are the primary methods whereby contaminants
could be deposited on the pad. Therefore, the surface water assessment is targeted at the
thermal treatment area and the acute impact of potentially contaminated storm water runoff

on nearby receiving waters.

Each of the 20 thermal treatment units has a 16 x 16° concrete containment area.
Therefore, spillage and fallout in the immediate vicinity of the treatment units will be
contained. Also, spills on the surrounding pad will be removed t0 a treatment area or will
be containerized immediately and are not considered to be a significant source of

contaminanis.

The screening risk assessment addresses deposition of heavy metal laden particulates on the

SEC3NAR.L6C 9-
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concrete pad and the retention pond between rainfall events. Factors such as emission rate,
particle size and meteorological conditions will determine the quantity and pattern of
deposition. During a significant rainfall event, contaminants may be washed from the pad
into the retention pond located immediately northeast of the treatment area. The retention
pond discharge will be sampled to determine if it is in compliance with discharge parameters
established under the NPDES Storm Water Permit issued for the facility. Therefore, this

runoff will be monitored under permitted guidelines.

As discussed in Section 3.1.1.1, Summerfield Branch is the nearest prominent surface water
body with the potential to be impacted by the facility. The retention pond discharge will
flow north through a natural drainage channel to an intermittent stream that enters

Summerfield Branch west of Highway 471. The flow path distance to Summerfield Branch

is approximately 1 mile.

The surface water screening assessment utilizes air quality modeling data discussed in
Section V to predict depositional concentrations of metal particulates on the pad
surrounding the thermal treatment units. Area precipitation data (Appendix 3-B) is used
to predict the time interval between significant storm events. Under stated conditions, the
calculated quantity of a target metal that accumulates on the pad between storm events s
used to determine a concentration in the retention pond discharge. The impact of this
discharge on Summerfield Branch serves as the basis for the screening assessment using

available EPA Water Quality Criteria developed under the Clean Water Act.

3.2.2.2 Depositional Modeling of Heavy Metals
Section V describes the depositional modeling protocol for the air quality assessment. The
metals Al, Ba, Be, Cr, Cu, Ni, Pb, Sb, Se, Zn, and Hg were modeled using the EPA
Industrial Source Complex (ISC)-2 model to determine the ground level concentrations

based upon calculated emissions from the thermal treatment units. As discussed in Section

SECINAR16C -10-
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V, the facility will not burn compounds containing arsenic and cadmium as significant
constituents of the waste stream. Therefore, these compounds were not included in the

screening assessment.

An imaginary receptor grid was placed over the treatment area and the retention pond.
Modeled unitized deposition rates were determined at each grid point by ERM (see Section
V). Figure 3-4 is a plan view of the thermal treatment area and the retention pond with a
grid overlay identifying the modeled average annual deposition rate (g/ m’/year) at each grid
point. Each grid point is coded for use in calculating average metal concentrations over the

pad and retention pond surfaces.

Two primary areas, Al/A4/B1/B4 and B2/B3/C2/C3, were used to determine the amount
of each metal that would be present in the pond discharge. Appendix 3-C contains tables

for each target metal with calculated metal deposition rates for each referenced grid point.

The total metal quantity deposited on the pad and the pond was determined by the

following procedure:

> Modeled annual deposition rates were divided by 18 to represent an approximate 20
day average treatment period.

> Based upon model input parameters, the modeled deposition rate was divided by 20
to obtain a 1 g/s unitized deposition rate.

» The unitized deposition rate was multiplied by the metal emission rate (ERM -
Section V) to determine the metal deposition rate over the 20 day pertod.

> The average deposition rate was calculated for each grid area and was multiplied by
the surface area to obtain total metal deposited.

> Total metal deposited was multiplied by 80% to estimate the amount of metal
that would discharge from the pondl over a single storm event.

SEC3NAR.16C -11-
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The 20 thermal treatment pads (16" x 16") were not included in the treatment pad area
calculation since these areas are fully contained and will not contribute to total metal runoff
from the pad. However, during periods of precipitation these areas will be covered and will

contribute to pond influent flow.

3.2.23 Retention Pond Discharge Metals Concentration
For a given depositional rate, the two variables that affect the concentration of a metal in
the retention pond are: 1) length of time between rainfall events and 2) amount of rainfall
per event. Where rainfall events of a given size have occurred historically in a particular
area, the probability of that rainfall event occurring increases with the time interval between
events. In terms of the assessment, a longer time interval would allow greater accumulation
of particulates on the pad, assuming continuous uniform burns. However, the predicted
rainfall quantity during a single event for a specified time period (e.g., 24 hours) would
increase also, thus decreasing the concentration of contaminant in the retention pond due

to dilution.

In order to model surface runoff from the pad and retention pond, ViroGroup has assumed
a 1" rainfall event occurring over a maximum 24 hour period. Precipitation data for the
Alexandria, Louisiana vicinity indicates the number of days per month which had
precipitation at least 1" or greater. For data years 1975 - 1992, the number of days per
month for a 1" rainfall occurence ranged from 0 to 6 days. The weighted average for this
occurence was 1,58 days per month. Based upon this analysis and assuming uniform
distribution, a 20 day period was selected as the treatment interval used to determine total

metal generated.

The total surface area of the concrete pad and the 20 covered thermal treatment units is
approximately 91,000 square feet. The surface area of the retention pond is approximately

54,500 square feet for a combined surface area of 145,500 square feet. A 1" rainfall will

SEC3NAR16C -13-
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generate approximately 12,125 cubic feet (90,695 gal) of water. The screening assessment
assumes that all particulates are removed from the concrete pad during the rainfall event
and are completely mixed inside the retention pond. Itis estimated that 80% of the metal

will discharge from the pond during any single storm event.

Under this scenario, a concentration for each meta! constituent was determined by dividing
total constituent mass by the total quantity of accumulated runoff within the pond, 90,695
gallons or 343,280 liters. Section 3.2.2.6 describes the procedures for calculating stream

influent metal concentrations.

3224 Surface Water Flow Assumptions
As a conservative first pass screening assessment, it was assumed that the retention pond
discharge flowed to Summerfield Branch as mixed flow with all characteristics unchanged.

Deposition in sediments was not considered.

Technical Release 55 (TR-53), first issued by the Soil Conservation Service in 1975, was
used to model surface runoff from the retention pond and from the surrounding watershed
that contributes to total flow. TR-35 presents simplified procedures for estimating runoff
and peak discharges in small watersheds. The model uses a curve number (CN) for the soil
and cover in the target area and a time of concentration to develop a hydrograph for a

particular storm event.

The 1" storm event used in the screening assessment was synthetically distributed in the
model using SCS distribution Type IIL. The drainage area was divided into two separate
areas: 1) the thermal treatment pad and retention pond, and 2) the surrounding watershed
that drains into Summerfield Branch at Highway 471. The hydrographs for each of these

areas are contained in Appendix 3-D.

SECINAR.6C -14-
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The peak discharge into Summerfield Branch from the thermal treatment pad and retention
pond is 1 cfs for a 1" rainfall. The remaining watershed peak discharge is 3 cfs; however,
this hydrograph shows a discharge of 2 cfs reaching the branch at approximately the same
time as the pond discharge. Therefore, the watersﬁed contribution of 2 cfs was used to
determine final influent concentration of metals as discussed in Section 3.2.2.6. There are
some limitations to the TR-55 model in calculating runoff from the surrounding watershed

due to the fact that total runoff was less than 0.5".

3225 Water Quality Criteria
As discussed in Section 3.2.1.1, neither Summerfield Branch nor Bayou Grappe have
designated water uses or quality criteria under the Louisiana Administrative Code and are
not included in the USGS Water Data Report. EPA Water Quality Criteria as summarized
in RFI Guidance Document EPA 530/SW-89-031 as well as Drinking Water Regulations
and Health Advisories (December 1993) were used to screen each of the metals determined
to be present on the pad. Since storm water discharges are intermittent, long term impacts

cannot be adequately assessed using a screening procedure.

Table 3-2 contains several criteria used to assess the modeled target metal concentrations
in Summerfield Branch. Chronic effects through human consumption of surface water is not
a concern for Summerfield Branch or Bayou Grappe. However, an evaluation of the criteria
for human exposure is provided through a review of Maximum Contaminant Level (MCL's)
for drinking water supplies. Table 3-2 also contains maximum concentration values for

Freshwater Acute Aquatic Life Criteria as taken from the RFI guidance document.

3.2.2.6 Stream Impact Assessment
The maximum mass flow rate of metal in the retention pond discharge is calculated as:
C, x Q, = mass flow rate, where

C, = Initial concentration

SECINAR.16C -15-



Q, = Retention pond discharge rate at the point of concern

The screening assessment assumes that each target metal is uniformly mixed in the retention
pond and is released through the discharge pipe. Appendix 3-D contains the discharge
analysis used to determine the flow rate at the point the pond discharge enters Summerfield

Branch. The concentration of each metal discharging to the stream is calculated as follows:

C; = G (Q;) where,
Qi + Qs

C; = Final metal concentration in the stream influent

Q, = Overland flow contribution to the pond discharge

Table 3-2 contains the influent metals concentrations using this equation and assuming that
the total quantity of metal deposited is uniformly mixed with the total quantity of runoff
from the treatment pad and retention pond. Appendix 3-C contains an analysis of the total

metals deposited and the calculated stream influent concentrations.

3.2.2.7 Summary
For most of the target metals, the screening assessment showed that stream influent
concentrations were significantly higher than the Fresh Acute Aquatic Life Criteria.
Antimony, beryllium and hexavalent chromium were-all less than one order of magnitude
of the standard. Other metals concentrations ranged from 1 to 4 orders of magnitude above

the aquatic life standard. Aluminum and barium do not have a standard under this criteria.
The range of exceedance of metals concentrations above the MCL was approximately the
same as for the aguatic life standard (i.e., 1 to 4 orders of magnitude). The concentration

of zinc exceeded the standard by 2.74 times.

Table 3-2 also contains a comparison of the assessment criteria with actual storm water data

SECINAR.16C -16-



TABLE 3-2

SURFACE WATER METALS CONCENTRATIONS AND ASSESSMENT CRITERIA

: ol p;&di_)"éL;ED s'TRé_A;{" __sb\i.'-'s'»,ﬂ\':}(i_ﬂgiti._vl: } _[;‘RES.H'Aél:.JT:E__ | -ExisTING SI'%E.;}
PARAMETER - .| ' 'INFLUENT . CONTAMINANT ' | "AQUATIC LIFE |- STORM WATER.
L T ‘CONCENTRATIONS |~ LEVELS " | CRITERIA -i | RUNOFF CONC.,
{mg/L) . (ugfL), o (ugil) .| (GRAB -lug/L)
ALUMINUM 1028 (50 - 200)!
ANTIMONY 13.7 6 9000 (LOEL) <10
BARIUM 822 2000 70
BERYLLILM 0.140 4 130 <5
CHROMIUM "6 0.100 16
COPPER 13.7 13002 18 150
LEAD 127 82 < 200
MERCURY 39.7 2 2.4 <0.20
NICKEL 15.1 100 1400 <40
SELENIUM 1233 50 260 <6
ZINC 13.7 5000 120
NOTE:

1 - Represents sccondary maximum contaminant levels

2 - MCLG {Maximum Contaminant Level Goal}

{LOEL) - Lowest Observed Effect Level
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from the existing burn site. This data shows the actual runoff concentrations from the grab
samples were significantly less than the standards to the levels of detection used. The

concentration of copper did exceed the aquatic life criteria but was well below the MCL.

It is apparent that the modeled concentrations are well outside the expected concentrations
based upon actual sampling data. There are several factors affecting the actual runoff
concentrations and the modeled results that could account for this discrepancy. First, the
depositional model used can provide only approximate values near the source. This
limitation may have skewed the unitized deposition rates to be artificially high in the vicinity
of the treatment pad and the retention pond. Also, conservative emission rates were used
in the mode! based upon previous trial burn data. Attenuation of target metals in the soil
would also contribute to the lower concentrations observed in the storm water runoff from

the existing burn site.

Under actual operation the thermal treatment pad will be maintained to minimize the
accumulation of material between rainfall events. The discharge gate from the retention
pond will remain closed in order to hold storm water runoff. The discharge pipes from the
thermal treatment pad may also be closed during minor rainfall events in order to retain

runoff on the pad.

Stormwater runoff from the treatment pad will be monitored under the facility NPDES
storm water permit. Laidlaw will also monitor storm water on a routine basis to determine
if the metals concentrations are consistent with those obtained from existing burn site runoff
(see Table 3-1). In the event the storm water cannot be directly discharged it will be
pumped from the pond or the treatment pad and will be transported to an appropriate
offsite facility for treatment. Thus, facility operations will not adversely impact the quality

of surface waters near the property.

SEC3NAR.16C -18-
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DEPARTMENT OF THE ARMY

VIOCHILPG CLETRICT, O0RFS OF £ONERE
Bt NORIH FRONTAGE AOD
MOSMURG. MIBSISEFM N0~ A

June 15, 1993

Adruy F6
ATTUNTION &7,

¢parationa Division
Regulatory

SUBJECT: Jurisdictional Determination--43-Acre Tract,
R and D Padrication and Manufacturing, Incorporated, Grant
Parish, Loyigiana

He, Patricla McCoy

Espey, Buston and Assoclates, Incorporated
Post Office Box 519

Austin, Texas 78787-0519

Daar Ms. MeCoy:

This Is in respunse to your recent inquiry requesting that
the U.S. Aray Corps of Engineers review a watland determination
nalie by your office for property located in section 19, T7TN-RIW,
Grant Parish, Louisiana.

Bazed upon the information provided and that obtained from
our investigation, we have determined that there are no
jurisdictlonal wetlands within the limits of the property.
However, we have detarrnined that thera are other regulated waters
of tne Uhited states in the araa. These waters are confined teo
the intermittent, bank-contained atreaass which drain the
Fropacty. The approxizate location of thess streams are deplcted
on the enclesed map (enclosure 1).

Department of the Aray permit raquirements for filling lesas
them 1 acra of these gtresms will be authcrized by the Nationwide
Pe-m:ic found at 33 CFR Appendix A to Part 330,B(26), provided the
aci.vity complies with the Special conditions (enclosure 2), the
Naticnwide Permit Conditions (enclosure 3), the Regional
Conditions (enclesure 4), and further provided you furnish a copy
of your water quality certification from the State of Loyisiana
to cthis office. You may contact the Louisiana Department of
Environmental Quallity at (504) 765-0664 Or Write to the louisiana
Department of Environmental Quality, Office of Water Resources,
P.5. pox 82215, Baton Rouge, louigiana 70884-2218.

It is your responeibility to read and becoma familiar with
the anclosed conditions In order for you to ensure that any
prepoced activities in the area couply with the Naticnwide
Peraic,



This jurisdictional determination ig valid for a period of
2 years or until the Rationwide Permit is modified, suspended, or
revaked. Activities vwhich are under construction or that are
under contract to commence in reliance u a Nationvide Permit
wiil remain avthorized, provided the activity is completed within
12 zonths from the date of any subsequent modification,
expiration, or revecation of the Nationwide Permit.

It we maY ba Of any ossistance in this matter, please
contact Nr. Charles Allred, telephone (601) 631-5546 or
telefax (601) 631~6316.

Sinceraly,
’ﬁ

) S5
L 3
o 7 Uy A S i~ ‘
¥ennath P. Nosley
Chiar, Enforcement Section

Requlatory Branch
Enclosures
Copy Furnished:
U.S. Envirommental FProtéction Agency
Wotlazndx Protection Section (4E-F)

144% RoE6 Avenue .
pDallag, Texas 785202-2733
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State of Louisiana &

L)
'’
et

Department of Environmental Quality

Edwin W. Edwards Kai David Midboe
Governor ocT 14 1993 ' Secrelary

WQC 930715-02

ViroGroup, Inc.

417 S. Buncombe Road
Suite 1

Greer, SC 29650

Attention: Robert J. Hall, Agent for R & D Fabricating and Manufacturing

Gentlemen:

RE: Proposal for R & D Fabricating and Manufacturing to fill less than one acre of
a waterway, Section 19, T7N-R3W, Grant Parish, LA.

This is to acknowledge that you have completed the requirements for Water Quahty
Certification for the above referenced proposal. :

It is our opinion that your proposed project will not violate water quality standards of
. the State of Louisiana, therefore, we offer no objection to this project provided: 1) that the

fill material used is free of contaminants; and 2) that a state wastewater discharge permit is
obtained from this office for any discharges from the site.

In accordance with statutory authority contained in the Louisiana Revised Statutes of
1950, Title 30, Chapter 11, Part IV, Section 2074 A(3) and provisions of Section 401 of the
Clean Water Act (P.L. 95-217), the Office of Water Resources certifies that it is reasonable
to expect that water quality standards of Louisiana provided for under Section 303 of P.L.
95-217 will not be violated.

Sincerely,

OVO Qb Forun

J. Dale Givens, Assistant Secretary
Office of Water Resources

JDG:MLB
¢: Corps of Engineers, New Orleans District

Coastal Management Division

CFFICE OF WATER RESQURCES PQ 3Cx 382215 SATON RQUGE. LOUISIANA 7C884-22:5

&%
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EXHIBIT 3-3
NPDES STORM WATER NOTIFICATION



Form Approved.  oMB Na. 2040-0088
See Raverse laor Instructions Appraval expires: B:11-4%

Vo 1 United States Environmental Pratection Agency

NPDES Washington, OG 20460

FORM \"’ EPA Notice of Intent (NOI) for Storm Water Discharges Associated with Industrial
Activity Under the NPDES General Permit

wssion of this Natica of Irtent constifutes notice that he party identifled in Section | of this form intends o be authorized by a NPDES permit issued for storm
walter discnarges asscciated with incustrial acivity in the Stata identfied in Secton Il of this form. Becoming a permities chiigates such discharger to comply with
the terms and cenditans of the parmit,  ALL NECESSARY INFORMATION MUST BE PROVICED ON THIS FORM. .

l. Faciiity Cperator Information

LA ID.LAW ENV ,sv¢s- (77), INC , | Phore: |3 ,l|8’5,2'7|3'|4|4.3|.

Name:

© Y " ' - Statusof -
Accress: P:.0: (B:OX. 4,82 « 4oy 0 w4 e oy o3 ob 0111 ! GwnerCperator:
City: ICIOILIF[Ale ! | I S ! | S L N | J State: lLrAi ZIP Code: L7[l|4[1|7|'| [ | l

H. Faclity/Site Location Information
Is the Faciity Located cn EJ

Name: [L.A.I|D,L|A-WL |E1N|Vl LS|V!CIS1 '(TT'TI)] II!NICI ! LI | l [ncianLa.ndS?(YorN)
Addres_.s: |IB.I.G B A ALY, ,4.7.1, [T RS NN T SN RN AN PP S TS S S N SUN SN N N N ._!
Ciry: -ICJOILIFIAIXI [ T N R T VOV N N S N S ML N | |_I Skata: 1L IAl Z]Pcode:L7|l|4rl|7|'| [ r'J

\~mge: | 351031 41415] Longtude:| 01 91 2] 41 31 0 O Quarter: L. Sectiom: || Townsnip: [ _. .| Range: Lee o |

. Actvity Information .
: - J

MS4CDeratcrNa:ne:I"'-l-lr:r:-:_n-‘-..,

Hecgwir_g Water M-‘ IB- A.Y, 0,0, 1 G. R. A P| P, E . 'S ST N TN SR N S

-
If Yeu are Fling as 2 Co-peﬂnrt: A Are There Exisﬁng | I Is tha Facifity Required to Submit El
Lo v oo ' cuanttatve Daa? (YorN) LY Montonng Data? (1, 2.ar3) -

Enter Storm Water General Permnit Number:

SIC or Cesignated
mﬁ;cﬂf Pimary: | 4 9 5 3 ong: (Hi2y o | ard: a1 b am o

It This Factlity is 4 Member of a Groun
Acplicaicn, Enter Group Appiicaten Sumpers L+ |

It You Have Cther Existing NPCES .
Permas. Snter Permit Numeers: ll"----1J|---|lzr-_]L-.-r.--.J

V. Acditional Informarticn Aequired for Construction Acvries Cnly

Project ) Cemeletion
Start Cate: ) ~ Cae: - Is g-: Storm Water Pallution Prevention Plan
: . ) Estimated Area to be in Compiiance with State and/cr Local
[ P Lot o 'y | Distbed(nAcesy Lot 1 - | Seaiment and Eusion Plans? (Y or N) E‘

V. Certfication: | cartity under penaity of lgw that this documert and all atachments wers prepared under my.direcion ar SUPeNVision in accorcancs with a
system designec. ' assure har qualified perscnnel prcperly gather and evaiuaa (e informaton subrmitted. Basad on my inquiry of the person or persons who
manage e system, or fcse perscns direcly respansibla for gathering the infarmaton, the informaticn submitted is. D the best of my knowiecge and teiief, Tue.
a~~ra18, and complets. | am aware hat e are significant penattes for submitting faise infcmation, inducing the possibility of fine and imprisanment far

g valatens.
o I : _ _ Dats:
| J. AM,E.S. .E, GA.L,L, I, ON, SR + vy g1 o} 1,210.2]9.3

Signature: Wfﬁﬁ///ﬁ‘ %

EPA Farm 35105 i8-92) s S -




Form Aperovec,.  OMB M. 2040-c0m -
Pleass See instructions Befors Compieting This Form . ppreed wxpres: 43148
United Stazas Errvironmental ProBction Agency
Washington, 0C 20460
\ Notice of Termination (N & OT) of Coverage Under the NPDES Ganeral Parmit
for Storm Water Oischarges Associated with Industrial Activity
Subrmission of his Notice of Terminasion hmmhsmudmfamhm asthorized 1 disch 0T wamr
asscoinmd with noustial acvity uncer he NPDES pmqum. ALL NECESSARY INFORMATION MUST BE PRCVIDED ON THIS FOR
L Permg informagan )
NPDES Storm Water . Chack Hers f You are No Longar Chock Haro  the Storm Wate
Gerarsi Paret bumbor: L1 A R 0 O A 7 S 8l g Oograre of e Factty: X Olechargo is Being Termiraoa:
il. Facilty Operzor Informasion
Name: | R &D FEABRIGADLNG AND MEG I KNG . . "poe [3:1,816.2.713.4.4.8¢
m—:IP| [Or IBIOEXE |4I8:2} ] 1 H H ] ] - H ] [ 1 H [] 3 H H 1 L 1 * I
Cty: IC,OEL:F:.A,X, & & = s 1tz 2 1t » 3 1 ' Sam: _IEL’A ZPC&:U‘]“‘;‘J‘J’.‘ SN "
N Faciity/Sie Loction inrforrmasion
Name: iR.&.D, :F.A-B.R.I.C.AT:I.N.G; :AN.D. :MF.G. I.N.Co : , !
M:EH' I.G,H.W,A.Y. 14,7.1- [ TR T TN R S T S N T T T R R T
. EC.O-L|F:A|X- T 1 H 1 [ N T _l_; Stam: ;L'A! apmz 57[].:4|l-7|-: ) . t
Lm:’3l113|4}4!5§ me:?O_[_Ql? l4.3b o 'Q.mr. ; ; lsu:n:-:. 1 ; Township: : ’w
iV, Cortficaton: | urcer peralty of Bw hat all stormn wair discharpes aszociatad with industial acivity irom he identfed facliy tat are avtorted by a

I NPDES goneral parmit boon aimnawd o T | am ne onger he cparaxy of he Scility o corstrucdon s, [ understand Tt by wUbmrEng fus Netes of

I Tammnml.nrnh'wmadbdsd'.amos::tmwmmmh&amu\ﬂmh&mmmmd&aw:nquuanah
T wardy ssgociated WIth Ints il actvity X3 wamrs of e United St s unlawihul urder he Clean Water Act whare the dischargs is /ot autoroed by @
NPCES permut | siso undarsana hut he subynittal of this Notics of Termiranon does not relass an operay from dabilty for oty viclanoos of s Jermt o e
Ciean Wamr Act

pmgm [-RICHA D. CQAI‘; - 2 2 - . s H - - H H . . . . . i h: '[1-2:02'93;

o Didn] Coni

Instructions lor Compieting Natice of Terminstion (NOT) Form

Who bixy Flie & Noties af Termination (NCT) Form . Whare te Flis NOT Form
Permses who & Jreserly Oversd uncer T EPA ssued Nadorwl Porkant Send Tis o T he T Kiiowing acdress:
Dhacramge Eilmmzon Sysen (NPCES) Gererml Pamm for Sim Wawer
Dlcrarges ASSOArsd wit MU ACMY May womit a Motes of Terminagon Stom Watsr Nedcs of Teemnason
(NOT) form wien Deir acliles ' ONger "Eve EY ST WK Jachagm PO, Box 1185
seocind Wi haaTial acvly ss oefned I T $E0NT WL Mexsadons o 40 Nestgon, YA 2122
CFR 12226 (DH{14), or when Dy are m Origer Tie COerkmy Of Tw Incites,
T cSratucton sctvites, simnason of ol 1oy water daCTWUITes armcEiag Completing the Form
nanTal achvly oomury when GSirted Lol &l e cOMrucTon AW e
Sfmily statitted and WY eTLN B sedMent Ol Massures TYpe or prirt, (aing upper-case woard, I Tw approcrie sreas orry. Plesse
been removed r will Se Toved & an ACCrTOnsts Ime, or T &l stm place each Craracier Deteeen M ML, ADGrevacs I Necessuy O £y witin
WO JaChAges AsIOC] W NENTIE acvly TTm e conEIaDon e Tt T rumBer of AArRCIS AlOwed for sach RamL Use orty one woacs by breaxs
e autrTed by k NPOES genersl perml Mve Owrwing Dot sllminaied, D bween wOrTs, I NOL 1OF PUNCAEDON MANG UEess Dey e Neeced D JATY
Final sasiizmoon mews el of sd-datrfing acviles & Tw dw Ndve Seen your responss. [ yaul Peve ey queations abcet Tis form, aul 3e ST Waer
completad, nd T & WS pererrilal vegemTve COVEr Wit & Senalty of 70% of Hodine f (7C3) £21-442.

e aver by UORved treas ! e X Covered Dy DOTNENSNTT STUCTLISS Mas
Davtr! UTRINIENSG, O SR ST DTN SO L2X00N Medsured (SUCh a8 T -
e of MDD, OROMIW, OF QEKBIM §) PEve Deen eTOIgyed, PLEASE 32E REVERSE OF THIS FOAM FOR FURTHER NITRLCTC S
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WETLANDS DETERMINATION REPORT



. EH&A Project No. 14844
Document Ne. 930314

WETLAND DETERMINATION FOR
R&D FABRICATION AND MANUFACTURING, INC.
43 ACRES IN
GRANT PARISH, LOUISIANA

I | Prepared for:

R&D Fabrication and Manufacturing, Inc.
P.O. Box 482
Colfax, Loutsiana 71417

ATTN: Mr. Richard Crain

Prepared by:

Espey, Huston & Associates, Ixc.
800 West Sam Houston Parkway South
Suite 201
Houston, Texas 77042

“May 1993
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1)

kY] RESULTS

Thre swudy area was comprised of oniy non-wetland areas. The majority of the tract was best
characterized as steep topography (5-30% slopes) with natural, intermittent drainage features. The
primary vegetation type was pine-hardweod. It appeared that the tract had been logged for
commercial timber approximately 15 years ago. In some small areas of the tract, selected pine
trees were being harvested for pulpwood.

The natural drainages on the tract appeared intermittent in nature with a very limited number of
small, non-permanent pools. The width of the drainages varied from less than one foot to
approxmateiy 3 feet before exiting the tract boundaries at various locations (Figure 4-1). Because
flow was so minimal in these drainages, the average flow was not calculated and it was assumed
tc be less than S cfs.

Vegetation

Orly one major vegetation community type was observed on the tract: pine-hardwood. Trree
species of pine (foblolly, shortleaf and longleaf) were observed at various locations on the tract,
ofientimes with the three growing next 1o each other. Although several species of hardwoods were
nresent, the dominant hardwood was blackjack oax which could te found growing on the ridge
tops, siceslopes and next to the crainages. Other dominant overstory and midstory species were
sweetgum, southern red oak, and black gum. Regeneration of pine seedlings was good to
moderately good in most areas. The midstory was often thick and ground cover and herbacecus
vegetation were sparse or conspicuously absent. In some areas where the ground had been
disturbed and shading partially eliminated, bracken fern (Pteridium aquilinum, FACU) and
partridge-berry were common.

Hvirolegy

The only field incicator of wetlaad hydrology observed at the sample sites was saturated soil. The
area had received approximately three inches of rain two days prior. Except for the Rigolette
series, none of the soils were predisposed to hydric conditions, especially when topography is
considered on the site. All of the scil types to be encountered on the tract were at least
moderately well drained. Although the mapped soil type is known to contain seepages, no
seepages were cbserved anywhere on the tract. -

Scils

The Rigelette-Kisaichie association is also reporte< to have inclusions of Briley, Cadeville, Rusion
and Smithdale soil umits. The Briley and Kisatchie series were icentified at SS1 and SS82.
respectively. The soil profile and characteristics at S53 did not offer a clear cut identification of
any of the inclusions. However, it was thought that this sample site was located in an interface
area of a Rigolette and Cadeville unit. A confirmation point ideatified as the Briley series was
located near a sandstone ouicrop on the rortheast side of the property.

Field indicators of hvdric soils were encountered at only one of the taree sample plots. Low-
chroma mairix color was observed at SS2 (Kisatchie series). Aithough the chroma was 2 and
mottling was premineat (in the A2 horizon) no cther hydric soil indicators were observed. [a
addition, vegetation was not hydrophytic ard ro field incicators of wetland hydrology were

chserved.

l‘o‘
&
[
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e
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4.0 SUMMARY

No areas on the 43-acre tract were identified as wetiands. Of the three criteria required for
wetland identification, only one sample site ($S2) exhibited orly hvdric soil indicators. But $S2
had neither a dominance of wetland vegetation, nor field indicators of wetland hydrology. Soil
saluration at each of the sample sites, as noted on the data sheets, was thought to be attributed
to recent heavy rains in the area. Because the boundary of the 43-acre tract was ¢leared and easily
accessible, a cursory look was made to the adjacent forest. Although no sample points were
established outside the boundary, no observable indicators of wetlands or jurisdictional areas were
noted. Terrain and vegetation appeared similar to the subject tract. The prevalence of
ronwetlands couid be attributed to the steep topography and sandy soils which facilitated
development of the natural drainage patterns in the hilly terrain.

930314 3
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TABLE 2-1

FIELD INDICATORS OF HYDRIC SOILS

Organic soils

Histic epipedons

Sulfidic maternials

Aquic or peraquic moisture regimes

Reducing soil conditions

Soil colors - gleyed, low<chroma and low-chroma/motiled soils
Soils appearing on hydric soils list

ron and manganese concretions

Coarse-textured or sandy hydric soiis

High organic matter in the surface horizon

Dark vertical streaking of subsurface horizon by organic matter
Wet spodesols

New sandbars



]

L8]

930314

TABLE 2-2

FIELD INDICATORS FOR WETLAND HYDROLOGY

Visual observation of inundation
Visual observation of soil saturation
Watermarks on woody vegetation
Drift lines

Sediment deposits

Drainage patterns within wetlands



Scientific Name
Bignonia capreolata
Chasmanthium sessiliflorum
Liguidambar styracifiua
Muckella repens

Nyssa sylvatica

Pinus taeda

Quercus marilandica
Quercus falcata
Sasscfras aibidum
Smilax rotundifolia
Symplocos tinciona
Vaccinium elliottii
Vaccinium arboreum

Viris rotundifolia
Vitis aesiivalis

930314

TABLE 3-1

PLANT SPECIES OBSERVED

Common Name
trumpet-creeper

long-leaf spikegrass

-sweetgum

partridge-berry
black gum

loblolly pine
blackjack oak
souther red oak

sassafras
common greenbrier
horse-sugar

Elliott blueberry
farkleberry
rauskadine grape
summer grape

10

Indicator Status

FAC
FACH+
FAC+
FACU+-
FAC
FAC
UPL
FACU-
FAC
FAC
FAC
FAC+
FACU

FAC
FAC
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A - hory Colfax, LA

DATA FCRM
PCUTINE WETLAND OETERMINATICN
{1687 COE ¥Wstlands Celinsaticn Manual)

4 iy 93

Cate:

ProfecySile:

ApplicantCwner- \/ |\oﬁg_gu9 /MP County: Gromt Feriak
Invesugater: P. M(CQ_Y t, ). C,-v::bn"\l Siate: fonisiane,

-

Co Ncimal Circumstances sxist on the site: _é No Community 1D: ’P—i‘u U’_J _d.M)'l..'I
ls tha 310 significantly disturbad {Atypical Sitvation)? Yos .( No Transect 10t

Is the area a potential Problem Area? _ Yes Ne Plot ID: 94 1

{if neead, sxplain on foverse.)
VEGETATICN
Dcr“ln_gr't Plart Spacies Stratum Indicatar Cominani Plant Spacies Stratum _  Indlcator
-
1. l FAC 9.
-~

2. ﬁF FAC 10.
) T wiL ".

@ 4ad) B 12

I

& Th Eacd  1a

6. v Fac 14.
@ _hidalls QPM H FALA s,

B. 4~|"mj||nl'j': .LT',\!"O/-LI. H -T-:k(. 16.

7 1
Parcent ¢f Dominant Species that are OBL. FACW or FAC
{excluding FAC). FAC- eyl = 2594

ot g Jeas pricr L""”"{ FAC's bt loms tonmd diuin o adlans

HYCRCLCGY

____ Aecordec Cata [Cescribe in Remarks):
___Aarial Photegracha
__ Cther
No Racarcsa Data Availabie

Woatland Hydrolegy Indicators:

Primary Indicaters:
Inundated

\-/Saturalod in Upper 12 Inches
__ Yater Marks

__ Drift Unes

Fiald Ctservaticns:

Saediment Deposils

: Crainage Pattamns n 'Wetlands

Seccndary !ndicators [2 or more raguired):
Cxidized Roct Chanriels In Upper 12 Inches

Oezth ¢f Surface Water: —
A I ___ Water-Stainad Leaves
Cepth lo Free #ater in Fit: ) —_ Local Sail Survey Data
Dacth Saturated Seil: B-0 —_ FAC-Neutrai Test
__ Cther (Explain In Remarks)

X S P d 40 ¢ bk o 7" e ﬁ //
ramaixs " oo - ﬁ;‘* /"‘.’r‘ QAL favreTe AN / &" -rvo /a_«;r alio——"
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ks Sl fr S chyome (2) bt Ko Wa#ls Gadoc.; Site o ,z),/,i,j 7 sicl s/opes
. on Fhio Pet ; Iplescin % L, ffa

WETLANDG DETEAMINATICN

Hydroghytic Yagetation Prasent? — Yes V No
Waetland Hydrology Prssent? ___ Yas v No
Hydric Sails Preassnt? _ Yes v No Is this Sampling Point Within a Watland? _ Yes 3 Ne

Remarks: ArfTA . "ﬂ/flyf /j‘ L,,de d{‘ﬁ-v-—w/ 7;;&( j@ln on &/‘: #AC/_

EH&A Form-1352



DATA FCRM

RCUTINE WETLAND DETERMINATICN
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Recorded Data {Cescrite In Remarks): Walland Hydrclogy incicators:
Aerial Pholegraphs Primary Incicators:
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FAC-Neutral Test

Cther (Explain in Rernarks)

Cepth 'o Free Walar in Pit: ” Zé (in}
0o

Depth Saurated Soeil: i

—

Remarks:

y / )

PR Lt L) Al //u.-;-{,«j o/ = 5./0'?:.{ Tt gy [a% /é’-@;“}’u— 7..!/«_-4'11”‘._..
71 v 7 v / / /

AR O i /
Doptes 2 "{”?” e, wer® g fehknpir o # b B 06' (gam Ci{y‘._{(:'":/ifff—)

EH&A Form-1992



Wt L AR e T

DATA FORM
ROUTINE WETLAND DETERMINATICN
{1987 COE Wstlands Delineation Manuwi)
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ALETANDRIA, LOUISIANA - MONTHLY CLIMATIC DATA
11-20-1989 Page 2

HON YEAR KM #AX M MIN M NON T DEP HIGH DAT LOW DAT 90 32 =32 -0 PRECIP P DEP MAL 24 MT .10 .50 1.0

—  mman e e maem meema e mee— —— ——

|
|

I 1979 7.0 47,7 5.4 22 18 M B 0 0 0 0 4.1 L 3 7 & 1
£ 1979 75.9 58.3 471 85 2 &4 5 0 0 0 0 6.9 24 2 1 &
5 1979 82.2 6l.7 70 g 20 49 2 o0 ¢ ¢ 0 2.3 0.8 3 5 2 ¢
& 1979 B%.9 &%.8 79.9 9% 19 & 13 0 o0 9 0 3105 1.6 2 4 2 1
1 1979 9.3 72.9 BL1 97 S & 18 22 ¢ 0 0 44 L5 27 ¢ 4 1
g 1979 92.3 721 #8212 % 1 & 16 27 0 0 0 376 .00 16 7 4 1
9 1979 0862 5.2 T5.7 9% 5 3% 156 8 0 o o0 1188 50 20 53 3 3
10 1979 82.4 55.3 &0.9 93 2 42 . 3 & 0 0 L2 I 2 1 2
11 1979 82,6 40.4 340 B0 20 24 3 0 ¢ & 0 b33 29 13- 5% 4+ 2
12 1979 612 3.9 491 77 12 28 18 0 o 41 0o 392 27 13 &6 3 3
1 1980 59.5 M. 303 75 12 2% & 0 0 4 0 653 ot 3 & 4 2

1980 60.0 34,9 48.5 g3 23 2 1 ¢ ¢ 4 0 LM 279 % 4 2 1
3 1980 8.3 443 573 g1 13 23 3 0 0 I 0 1103 2.0 28 13 7 %
4 1980 75.2 §1.8 8LY " g5 23 8 M40 0 0 0 B.18: 388 12 1T &2
5 1980 832 633 T3 g o7 52 9 3I 0 0 0 I .38 8 7 1 2
b 1980 92.5 69.9 8.2 100 28 5% 10 23 0 o0 0 1.53 0% 23 2 2 0
7 1980 97.8 740 659 103 17 & 2 1 0 0 ¢ 3Ji1s L2 8 1 2 1
B 1980 950 726 B43 104 23 &4 23 % ¢ ¢ o0 103 0% 272 1 1 9
9 1980 93.4 70.5 820 9 16 & 28 B 0 0 0 1.7 651 & &+ 1 0O
10 1980 78,7 4%.2 640 1 5 3 M 3I o 1 o0 83 610 18 3 3 2
1t 1980 6.8 43.4 3531 B3 10 2® 20 0 o0 I3 0 44 145 17 6 3 1
12 1980 6L.% F.2 A% 79 8 2 2 ¢ 0 12 0 LIS L2 9 2 1 1
1 1981 57,7 325 450 W 20 13 0 0 17 0 1.4 .97 2 2 2 ¢
2 1981 42,3 3.1 9.7 g0 21 14 12 o0 o % 0 3.2 L5 2 % 2 1
3 1981 70.0 445 5.3 B3 31 3 20 0 O 0 0 5% 2.0 0 S & 2
4 1981 BL.& B0 703 -3 4 & 1 ¢ ¢ 0 0.8 088 4 1 1 0
5 1981 B1.7 0.7 7.2 % 31 48 11 3 0 ¢ o0 5.4 64 5 8 4 2
b 1981 90.7 72.3 8LS 9% 23 & W 23 0 0 ¢ 712 246 & 8 & 3
7 1981 942 T73.8 840 ot 24 & & 25 0 06 0 L3I0 .7 & 3 1 0
B 1981 94.5 71.5 8.0 100 2 85 9 ¥ 0 0 0 5.83 1599 3 8 4 2
9 1981 B88.5 3.8 742 9% 30 45 19 15 0 0 0 L&t 069 15 3 2 O
10 1981 78.1 G54.8 6.3 Mz 3} U4 4 0 0 0 405 149 7 8 3 1
11 1981 723 47.% 8.1 gt 277 29 2 o 0o L 0o 3JA .8 2 5 3 i
i2 1981 59.%9 Ja.6  4R.3 7 O+ 2 19 0 0 7T 0 384 L3 7T 1 2
1 1982 41,2 374 493 g0 22 g8 12 0 2 14 ¢ 2.4 .92 13 § 2 0
Z 1982 57,9 38.9 48 g0 24 2 7 o0 0 & 0 530 .88 16 T 3 2
J 1982 718 521 &l.B 7 24 3 8 o o 0 o 3.3 213 1 & 1t
1 192 4.2 55.8 &40 B & 3 11 0 0 0 0 J0 200 8 & 2 2
S 1982 85.0 3.8 744 93 31 48 9 5 ¢ 0 o L9 .59 18 ¢+ 3 O
b 1982 90.9 70.0 80.5 7 11 & 17 20 0 06 0 543 2.4 1 ¢ 3 1
7 1992 93.8 7.1 H1.S 97 M4 & 1 3 0 0 o0 2.9 0.85 1 7 2 ¢
8 1982 93.3 72.7 8LO %9 28 70 27 2 ¢ 0 0 392 200 7 8 5§ |
9 1902 88.9 &h2 746 97 3 47 23 19 0 0 0 &.19 .07 12 6 4 2
fo 1982 78.5 544 86,5 % 10 35 2 3 0 0 ¢ 4.03 .2 10 5§ 3 2
11 1982 89.9 8.0 55.0 g4 2 32 B 0 0 2 0 9% 1.2 27 8 7 &
12 1982 65.7 46,3 360 2 3 27 13 o0 0o 2 ¢ 20.80 720 26 12 8 A
[ 1983 57.0 3.3 472 1.2 75 3 0 4 0 o0 & 0 AN -0.29 1.4 0 8 5 |
7 1983 60.0 414 507 -0.9 5 25 32 & ¢ o 1 o 8.2 3.3 2% 1L 8 5 ¢4
3 1983 47.8 45.3 Se.b -2.2 8 3 3 11 ¢ o 1 0 .69 0.3 223 % 5 3 1
41983 71.8 St 4LF 5.6 82 W ¥ 3 o0 0 0 0O 9.97 ST &% 6 & 2 2



ALEIANDRIA, LOUISIANA - MONTHLY CLIMATIC DATA
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MON YEAR M NAX N NWIN N MON T DEP MIGH DAT LOW DAT 90 +32 -32 -0 PRECIP P DEP MAXL 24 DAT , 1.0

— e e —— e W= mme—— Amas w—— Sme

\ s 1983 824 61.5 7.0 -LY 91 30 48 4 3 6 0 o0 1L93 b.62 340 16 U1 & 5
b 1983 864 887 VN6 25 4 59 3 @8 0 0 0 469 080 OV 22 9 & ¢
7 1983 4.3 72.8 834 L1 99 29 &3 8 28 0 O 0 22u -2 L3O U5 2 2 1|
g 1983 932 733 833 1.2 %8 3 70 5 B 0 o O ¥ ALY 2K I & 3 3
¢ 1983 87.1 644 758 -6 98 1 M4 23 12 ¢ 0 0 54 LT3 24 U 0§ & 2
10 1983 §0.9 557 483 1.1 8 5 42 2 90 o 0 0 076 -2.9v% 071 22 I 1 O
11 1983 48.9 4.9 S7.9 0.4 84 1S 29 2 o O ! O 700 263 2286 23 7 5§ 3
12 1983 52,2 337 A0 L9 T A 9 % 0 4 12 o0 9.0z 272 28 3 I & 3
] 1984 539 32.1 43.0 -5.4 75 7 18 20 o0 o0 14 O 402 -L06 L2 10 T 4 1
2 194 68,6 404 52,5 0.9 81 13 W & 0 0 7 0 943 477 403 12 B 4 3
31984 (9.9 497 5v.8 L0 BL 19 ¥ t o0 o0 §f O 3V -203 L 5 T 1 1
41984 70.0 S4.6 463 -0.8 85 25 4 & o o0 o0 o0 &7 093 LB I I 2 2
5 1984 B5.0 427 739 0.0 93 15 48 § 7 o o0 0 445 L4 189 20 7 & 2
4 1984 89.8° 59.4 79.6 -0.5 97 23 S 1 15 0 0 0 &4 ATS LR 7T 2 2 1
7 1984 91.7 70.8 BL.3 -2 % 17 65 3 25 o0 o0 o0 TS5 27 219 ¢ 7 0§ 3
g 1984 91.6 70.9 B1.3 -0.B 99 20 &5 23 24 0 O O b4 306 LI 6 10 I 1
9 1984 87.6 4.9 763 L1 98 14 S0 30 13 0 0 0 44 0¥ 212 B 4 I |
10 1994 817 415 7.6 44 89 17 &% 2 ¢ o0 o0 O .M L %5 2 0 7 3
11 1984 8.0 451 Se.b -0.9 B t 29 4 0 O 4 O 780 344 242 1 5 44
{2 198 70.1 497 59.9 9.0 8 3 2 7 0 6 2 O 1.69 481 00 5 3 2 O
1 1985 3.2 31.2 42,2 -2 ¥ 1 13 2 o0 1 19 o0 301 -207 o088 28 7T 3 ¢
2 1985 567 37.3 47.0 4.6 78 2 18 3 0 1t 12 0 949 4B 48 24 T 5 3
31985 73.9 S4.3 641 53 83 i1 4 18 0 o0 0 O 308 -298 02 1 35 3 |
4 1985 80.1 58.7 4&9.4 2.3 87 3 43 1 0 o0 o O 1,20 -3.463 067 W 4 1 O
5 1985 B6.0 3.8 749 1.0 91 3 S 4 8 0 0 0 291 -2.40 L7713 4 2 |
& 1985 92.% 9.7 8.1 1.0 ¥ 17 &0 W 24 0 0 O LM -LTS 079 28 5§z ¢
7 1965 924 73.8 83,2 03 98 8 70 2 .70 -2,40  0.80
8 1985 944 726 835 L4 100 12 &7 26 29 O 0 0 T4 L7 LE 1 L
9 1985 89.0 5.2 77.1 0.3 W S5 47 2 17 o o0 o 726 3M g0 3 8 3 3
10 1985 80.7 59.5 701 26 B7 IS5 M 7 .95 -4t L&
14 1985 73.2 S5.0 641 &6 84 21 40 5 0 0 o0 0 323 -1.43 L7 28 & 2 |
12 1985 58.9 34.9 469 -4.0 76 10 19 2 @ 0 15 ¢ 4l 1.9 238 12 4 3 2
| 198 2.7 366 #.7 L3 T 2 25 28 0 0 9 0 147 -3e 0% 7T 4 1 0
2 1986 8.4 45.8 57t S5 8 2 2 12 o6 o6 3 o0 L5 -3o7 L0542 1 1
3198 - 73.5 4.6 601 1.3 87 30 2 1 0 0 2 0 LS5 37 07 12 4 | 0
4198 80.3 S7.4 68.9 1.8 8 9 45 23 0 0 0 o0 266 -2.1% LM 20 3 2 2
S 1986 665 5.3 759 20 95 25 48 4 8 ¢ o0 o 357 -4 omm W ¥ 3 0
51986 91,7 72.2 626 1.9 98 28 &8 13 2 ¢ 6 o0 55 165 305 29 B 2 1
7 1985 95.0 74.0 865 2.0 102 ¥} 7 4 3 o0 o o 203 -2.81 08 18 I 2 0
8 {98 93.3 49.8 416 -0.5 103 2 S 30 27 ¢ o o0 3 -0.00 18 & & 2t
9 198 90.3 71.3 80.8 3.4 94 28 65 4 23 0 0 o0 304 -0.B8 0% I 7 | 0
10 1986 79.3 S8.7 9.0 1.8 93 5 4 6 6 O 0 O 541 L& L9 13 9 2 2
11 19885 70.2 S3.b 6.9 44 BS 9 33 M4 0 o0 o o 83 403 230 B U 3 3
12 1966 S7.1 40,0 48.6 -23 76 9 30 29 0 90 3 0 592 -0.33 L% 2 9 4 2
| 1987 55.3 35.0 45.2 -3 74 3 23 23 O o0 7 o 487 02 235 18 5 2 2
7 1987 418 444 S%1 L5 77 9 31 10 o o I 0 831 385 L% 2 12 4 I
3 1967 8.3 464 574 -L4 81 20 2 3L o0 o t 0 554 02 29 18 & 3 3
41987 79.3 S0.1 647 24 M 2 W S 6 0 ¢ o0 0 -5 0 3 1 0 0
S 1987 85.0 4.4 757 1.8 91 M % 1 2 ¢ o o0 329 -202 L3 U ¢ S
6 1987 89.0 70.6 79.8 -0.3 93 2 &1 & 15 ¢ 0 0 347 -0.42 1B AH 7 | B



ALEXAKDRIA, LOUISIANA ~ MONTHLY CLIMATIC DATA

M NON T DEP MIGH DAT LOW

11-20-1989
HOX YEAR % #AX M KIN
7 1987 .2 722 BL.7 -0.8
8 1987 930 745 8.8 L7
9 1987 88.0 5.0 745 0.9
10 1987 8.4 48,5 633 17
11 1987 70.1 4s.2 58.2 0.7
12 1987 3.0 43.4 532 A3
1 1988 535 3.2 4.4 -N0
2 1988 L1 40.8 5.0 0.8
3 1968 9.1 48.0 58.6 0.2
4 1988 78.4 55.4 6.9 -0.2
S 1988 @42 S59.3 728 -1i
b 1988 9.1 7.5 T3 -0.8
7 1988 90.2 72.9 68L& -0.9
8 1988 9.0 73.2 821 0.0
? 1988 868 4B.4 7L 0.2
10 §988 75.7 53.9 &8 -2.4
Il 1988 71.2 49.6 &0.4 2.9
12 1988 43,2 40.1 517 0.8
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Header Definitions:

MON —— month

M MAX —- mean monthly maximum temperature

M MIN —— mean monthly minimum temperature
M MON — mean monthly average daily temperature
T DEP —— temperature departure of the mean monthly daily

temperature from the 30-year normal (if available)

HIBH/DAT —-— highest maximum temperature recorded during the
month and the date of occurrence

LOW/DAT —— lowest minimum temperature recorded during the
month and the date of occurrence

+90 —— number
+32 —— number
-32 —-— number
-0 " ——= number

of days-

of days
of days
of days

90°F
32°F
I2°F
0°F

with maximums
with maximums
with minimums
with mipnimums

A A 1A (Vv

PRECIP —— total monthly precipitation
P DEP -- monthly precipitation departure from the 30-year

normal

MAX 24/DAT ——
.10 ==~ pumber
« 950 — number
1.0 —— number

max i mum
day and

of days
of days
of days

(if available)

precipitation accumulated in a single
the date of occurrence

with precipitation 2 0.10"
with precipitation 2 0.50"
with precipitation 2 1.00"



APPENDIX 3-C

STREAM INFLUENT METALS CONCENTRATION CALCULATIONS



METAL DEPOSITION RATE

ALUMINUM

- MODELED'

- DERRATE

iy

194.44

Ad 1600 £8.89 4.4 648 28.77
Bl 9120 50667 25.33 6.48 164.14
B4 2470 137.22 6.86 648 44 45
B2 9800 544,44 27.22 6.48 176.39
B3 9000 500.00 25.00 6.98 162.00
c2 7300 405.56 20.28 6.48 131.41
c3 5500 305.56 15.28 648 99.01

Notes:

- Divide all modeled depesition rates by 20 to ebtain 1 g/s unitized deposition rate.

- 1 g/sec / unitized deposition rate =

Notes:

L . . 2
meial emission rate, g/sec / metal deposiiion rate, g/m"~

- The modeled deposition rate represents a 20 day period

TOTAL METAL DEPOSITION

ALUMINUM

Al/A4/B1/B4 75.11 .
B2/B3/C2/C3 142.2t 5060 719,583 .
TOTAL - . 1,323,768 1.059.014

- Average deposition rate determined by averaging [our values from each grid point.

- Surface area AI/A4;/B1/B4 represeats the thermal treatment pad area minus the contained area of the 20 treatment units.




METAL DEPOSITION RATE

ANTIMONY

Bl 9120 506.67 2533 8.64 2189
B4 2470 137.22 6.86 8.64 583
B2 9800 5444 2722 8.64 235.2
B3 9000 500.00 25.00 8.64 216.0
Cc2 7360 40556 20.28 8.64 175.2
C3 5500 305.56 15.28 8.64 132.0

Notes:

- Divide all modeled depositon rates by 20 to obrain 1 g/s unitized deposition rate.

- 1 g/sec / unitized deposition rate =

- The modeled deposition rate represeants a 20 day period

Notes:

- . 2
metal emission rate, g/sec / metal deposition rate, g/m~

TOTAL METAL DEPOSITION

ANTIMONY

vERaGE DEP |
CIRATE L

Al/A4/B1/B4 1.000 8044 8,044 -
B2/B3/C2/C3 1.900 5060 9,614
TOTAL - - 17,658 14.126

- Average deposition rate determined by averagiag four values from each grid pomnt.

- Surface area A1/A4/B1/B4 represeats the thermal treatment pad area minus the contained area of the 20 treatment units.
/ / p p




METAL DEPOSITION RATE

BARIUM

MODELEDANNCAL 7 '

B1 9120

B4 2470 137.22 6.86 5.18 35.53

B2 9800 54444 2722 5.18 141.00
B3 9000 5G0.00 25.00 518 12950
c2 7300 40556 20.28 5.18 105.05
C3 5500 305.56 1528 518 79.15

Notes:

- Divide all modeled deposition rates by 20 to obtain 1 g/s unitized deposition rate.

- 1 g/sec / unitized deposition rate = retal emission rate. g/sec / metal deposition rate, g/m~

Notes:

- The modeled deposition rate represents a 20 day period

TOTAL METAL DEPOSITION

BARIUM

AVERA

Al/Ad4/B1/B 60.03 8044 482,881 -
B2/B3/C2/C3 113.68 5060 575,221 .
TOTAL - - 1.058.102 846,182

- Average deposition rate determined by averagag four values from each grid point.

- Surface area Al

/A4/BL/BJ represenis the thermal treatment pad area minus the contained area of the 20 treatment units.



METAL DEPOSITION RATE

. BERYLLIUM
Ad 1600 8R.89 4.44 8.64 384
Bl 9120 506.67 2533 8.64 2189
B4 2470 15722 6.86 B.64 593
B2 9800 544 44 27.22 B.64 2352
B3 9000 500.00 25,00 8.64 2160
c2 7300 405.56 20,28 8.64 175.2
c3 5500 305.56 15.28 B.64 132.0

INotes:
- Divide all modeled deposition rates by 20 to obtain 1 g/s unitized deposirion rate.

- 1 g/sec / unitized deposition rate = metal emission rate, g/sec / metal depaosition rate, g/m~

. - The modeied deposition rate represents 2 20 day period

TOTAL METAL DEPOSITION

BERYLLIUM

URFACE "
"AREA

Al/A4/B1/BS 0.010 8044 80 y
B2/B3/C2/C3 00189 5060 9% -
TOTAL - . 176 141

Notes:
- Average deposition rate determined by averaging four values from each grid peint.

- Surface area A1/A3/B1/B4 represents the thermal treatment pad area minus the contained area of the 20 treatment units.



METAL DEPOSITION RATE

CHROMIUM

' MODELED:

Bl 9120 506.67 25.33 6.05 1532
B4 2470 137.22 6.86 6.05 415
B2 9800 54444 2722 6.05 164.7
B3 9000 500.00 25.00 6.05 1513
2 7300 405.56 20.28 6.05 122.7
3 5500 305.56 15.28 6.05 92.4

Notes:
- Divide all modeled deposition rates by 20 0 obtain 1 g/s unitized deposition rate.
- 1 g/sec / unitized deposition rate = metal emission rate. g/sec / metal deposition rate. g/m~

- The modeled deposition rate represents a 20 day period

TOTAL METAL DEPOSITION

CHROMIUM

Al/A4/B1/B4 0.0070 8044 56
B2/B3/C2/C3 0.0132 5060 67 .
TOTAL . . 123 98

Notes:
- Average deposition rate determined by averaging four values from each grid point.

- Surface area Al/Ad/B1/B4 represents the thermal wreatment pad area minus (he comtained area of the 20 treatment umits.



METAL DEPOSITION RATE

COPPER

B4 2470 13722 6.86 8.64 59.3
B2 9800 544.44 27.22 8.64 235.2
B3 9000 500.00 2500 8.64 216.0
c2 7300 405.56 2028 8.64 175.2
c3 5500 36556 1528 8.64 132.0

Notes:

- Divide ali modeled deposition rates by 20 o obrain 1 g/s unitized deposition rate.

-1 g/sec { unitzed depositicn rate = metal emission rate, gfsec / metal deposition rate. g/m>

- The modeled deposition rate represents a 20 day period

Notes:

TOTAL METAL DEPOSITION

COPPER

A,EMGEDEP |

LAREAT

CREACE.

e N
)
Al/AY/B1/B3 1060 8044
B2/B3/C2/C3 1.900 5060 9,614 .
TOTAL - ; 17.658 14,126

- Average depositian rate determined by averaging four values from cach grid point.

- Surface area Al/A4/B1/B4 represents the thermal treatment pad area minus the coatained area of the 20 treatment units.




METAL DEPOSITION RATE

LEAD

Al 3500 194.44 .72 0.803 781
Ad 1600 88.89 444 0.803 3.57
Bl 9120 506,67 2533 0.803 2034
B4 2470 137.22 6.86 0.803 551
B2 9800 .4 27.22 0.803 21.86
B3 9000 500.00 2500 - 0.803 20.08
2 7300 405.56 20.28 0.803 16.28
3 5500 305.56 15.28 0.803 12.27

Noles:

- Divide all modeled deposition rates by 20 te obtain 1 g/s unitized deposition rate.

-1 g/sec / unitized deposition rate = metal emission rate. g/sec / metal deposition rate, g/m™

Notes:

- The modeled deposition rate represents a 20 day period

TOTAL METAL DEPOSITION

LEAD

Al/A4/B1/B4 931 8044 74.8%0
B2/B3/C2/C3 17.62 5060 89,157 -
TOTAL - - 164.047 131,238

- Average deposition rate determined by averaging four values from each grid poiat.

- Surface area Al/A4/B1/B4 represents the thermal trearment pad area minus the contained area of the 20 treatment units.




METAL DEPOSITION RATE

MERCURY
Al 3500 19444 9.72 0.250 243
Ad 1600 83.89 444 0250 1.11
Bl 9120 506.67 2533 0250 6.33
B4 2470 137.22 6.86 0.250 1.72
B2 9800 54444 2122 0.250 681
B3 9000 500.00 25.00 0.250 . 6.25
Cc2 7300 405.56 20.28 0.250 507
G 5500 305.56 15.28 0.250 382

Notes:
- Divice all modeled deposition rates by 20 1o obtain 1 g/s unitized deposition rate.
- 1 g/sec / unitized deposition tate = metal emission rate. g;sec / metal deposition rate, g/m*~

- The modeled deposition rate represents 2 20 day period

TOTAL METAL DEPOSITION

MERCURY

Al/A4/B1/B4 2.90 8044 23328 -
B2/B3/C2/C3 549 5060 27779 -
TOTAL - - 51,107 40,886

Notes:
- Average deposition rate det¢zmined by averaging four values from each grid point.
- Surface area A1/A4/Bi/B3 represents the thermal treatment pad area minus the contained area of the 20 treatment units.

- Mercury was assumed 1o have a {00% mass cmission rate.



METAL DEPOSITION RATE

NICKEL

Bl 9120 506.67 25.33 9.50 240.64
B4 2470 137.22 6.86 950 65.17
B2 9800 54444 2722 9.50 258.59
B3 9000 500.00 25.00 950 23750
C2 7300 405.56 20.28 9.50 192.66
3 5500 305.56 15.28 950 145.16

Notes:
- Dwide all modeled deposition rates by 20 1o obtain 1 g/s unitized deposition rate.
- 1 g/fsec / unitized deposition rate = metai emission rate. g/sec / mewal deposition rate, g/m~

- The modeled deposition rate represents a 20 day peried

TOTAL METAL DEPOSITION

NICKEL

T aERAGE,

g o

Al/A4/BI/BY 1.10 8044 8.348 -
B2/B3/C2/C3 209 5060 10.575 -
TOTAL . - 19.423 15,538

Notes:
- Avezage deposition rate determined by averaging four values from each grid point.

- Surface area Al/A4/B1/BY represents the thermal treatment pad area minus the contained area of the 20 treatment units.



METAL DEPOSITION RATE

SELENIUM

B4 2470 137.22 6.36 259 17.77
B2 9800 5444 2722 2359 70.50
B3 9000 500.00 25.00 259 &4.75
c 7300 405.56 20.28 259 5253
(o] 5500 305.56 15.28 2.59 39.58

Notes:
- Divide all modeled deposition rates by 20 to obtain 1 g/s unitized deposition rate,
- 1 g/sec / unitized deposition rate = metal emission rate, g/sec / metal deposilion rate, g/m”

- The modeled deposition rate represears a 20 day period

TOTAL METAL DEPOSITION

SELENIUM

Al/Ad/BL/BY 30,02 8044 241481 -
B2/B3/C2/C3 56.81 5060 287,610 -
TOTAL - . 529,091 423273

Notes:
. Average deposition rate determined by averaging four values from each gnd point.

- Surface area Al/A4/B1/B4 represents the thermal treatment pad area minus the contained area of the 20 treatment units.




METAL DEPOSITION RATE

ZINC

Notes:

- Divide all modeled deposition rates by 20 to obtain 1 g/s unitized deposition rate.
- 1 g/sec / unitized deposition rate

- The modelcd deposition rate represents a 20 day period

Notes:

- Average deposiuon rate determined by averaging four values from each grid point.

- Surface area Al/

s L 2
metal emission rate, g/sec / metal deposition: rate, g/m”

TOTAL METAL DEPOSITION

ZINC

 AVERAGE DEP

Al/ad/B1/B4 1.000 8044 8,044
B2/B3/C2/C3 1.900 5060 9,614
TOTAL - - 17,658 14.126

A4/B1/B represents the thermal treatment pad area minus the contained area of the 20 rreatment units.




STREAM INFLUENT METAL CONCENTRATIONS

ALUMINUM 1,059,014 3.084.99 1,028.33
BARIUM 846,482 2,465.86 821.95
BERYLLIUM 141 0.41 0.14
CHROMIUM 98 0.29 0.10
COPPER 14.126 41.15 13.72
MERCURY 40,886 119.10 39.70
NICKEL 15,538 4526 15.09
LEAD 131,238 g 127.44
ANTIMONY 14,126 41.15 13.72
SELENIUM 423.273 1.233.03 411.01
ZINC 14,126 41.15 13.72




APPENDIX 3-D

TR-55 HYDROGRAPHS



Quick TR-55 Version: 5.46 S/N: Page 1

TR-55 TA3ULAR HYDROGRAPE MZTEOD

Type III Distribution
. (24 hr. Duration Storm)

Executed: 02-03-1994 16:04:05
Watershed file: --> c:\pondpack\R-DPAD2 .WSD
Hydrograph file: --> c:\pondpack\R-DPADZ .HYD

CALCULATE THE HYDROGRAPH DUE TO RUNOFF FROM THE POND AND PAD AT
THE OUTFALL OF THE ENTIRE AREA OF CONCERN

>>>> Input Parameters Used to Compute Hydfograph (<<«

Subarea AREA CN Te * T¢ Precip. Runoff Ia/p
Description {acres) (hrs) (hrs) {(in) (in) input/used
AREA NO. 1 3.30 98.0 0.10 1.00 1.00 | 0.79 04 .10

x+ Travel time from subarea outfall to composite watershed outfall point.
Total area = 3.30 acres or 0.00516 sg.mi

Peak discharge = 1 cfs
‘ »>>> Computer Modifications of Input Parameters <<<<<
Input Values Rounded Values Ta/p
Subarea Tc * Tt Tc * Tt Interpolated Ia/p
Description (hr) {hr) {hr) (hr) {Yes/No) Messages
AREA NO. 1 0.10 0.97 0.10 1.00 No Computed Ia/p < -1



Quick TR-55 Version: 5.46 S/N: Page 2

TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution

. (24 hr. Duration Storm)
Executed: 02-03-1994 16:04:05
Watershed file: --> c:\pondpack\R-DPAD2 .WSD
Hydrograph file: --> c:\pondpack\R-DPADZ .HYD

CALCULATE THE HYDROGRAPH DUE TO RUNOFF FROM THE POND AND PAD AT
THE OUTFALL OF THE ENTIRE AREA OF CONCERN

5»>> Summary of Subarea Times to Peak <<<<

Peak Discharge at Time to Peak at
Composite Qutfall Composite Outfall

Subarea (cfs) (hrs)
AREA NO. 1 1 12.7
Composite Watershed 1 12.7



Quick TR-55 Version: 5.46 S/N:

Watershed file:

TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
(24 hr. Duration Storm)
16:04:05

Executed: 02-03-1994

--> c:\pondpack\R-DPAD2Z .WSD
Eydrograph file: --> c:\pondpack\R-DPADZ .HYD

Page 3

CALCULATE THE HYDROGRAPH DUE TO RUNOFF FROM TEE POND AND PAD AT
THE OUTFALL OF THE ENTIRE AREA OF CONCERN

Composite Hydrograph Summary (cfs)

Subarea 11.0 11.3 11.6 11.9 12.0 12.1 12.2 12.3
Descriptiocn hr hr hr hr hr hr hr hr
AREA NO. 1 0 0 0 0 0 0 0 0
Total (cfs) 0 0 0 0 0 0 0 0
ubarea 12.5 12.6 12.7 12.8 13.0 13.2 13.4 13.6
cription hr hr hr hr hr hr hr hr
AREA NO. 1 0 0 1 1 1 1 1 1
Total (cfs) 0 0 1 1 1 1 1 1
Subarea 14.0 14.3 14.6 15.0 15.5 16.0 16.5 17.0
Description hr hr hr hr hr hr hr hr
AREA NO. 1 0 0 0 0 0 0 0 Q
Total (cfs) 0 0 0 0 0 0 0 0
Subarea 18.0 16.0 20.0 22.0 26.0
Description hr hr hr hr hr
AREA NO. 1 0 0 0 0 0
o 0 0 0 0



1ick TR-55 Version: 5.46 S/N:

TR-55 TABULAR HYDROGRAPH METHOD
Type III1 Distribution
(24 hr. Duratiomn Storm)

Executed: 02-03-1994 16:04:05
Watershed file: --> c:\pondpack\R-DPADZ .WSD
Hydrograph file: --> c:\pondpack\R-DPAD2 .HYD

Time Flow Time
(hrs) (cfs) (hrs)
11.0 0 14.8
11.1 0 14.9
11.2 0 15.0
11.3 0 15.1
11.4 0 15.2
11.5 0 15.3
11.6 0 i5.4
11.7 0 15.5
11.8 0 15.6
11.9 0 15.7
12.0 0 15.8
12.1 0 15.9
12.2 0 16.0
12.3 0 16.1
12.4 0 16.2
12.5 0 16.3
12.6 0 16.4
12.7 1 16.5
12.8 1 16.6
12.9 1 16.7
13.0 1 16.8
13.1 1 16.9
13.2 1 17.0
13.3 1 17.1
13.4 1 17.2
13.5 1 17.3
13.6 1 17.4
13.7 1 17.5
13.8 1 17.6
13.9 0 17.7
14.0 0 17.8
14.1 0 17.9
14.2 0 18.0
14.3 0 18.1
14.4 0 18.2
14.5 0 18.3
14.6 0 18.4

OO0 00CO00O0O0DOOO00OOOLOCOOLLOOOLLOCOO0OO0O0

Page 4

CALCULATE THE HYDROGRAPH DUE TO RUNOFF FROM THE POND AND PAD AT
THE OUTFALL OF THE ENTIRE AREA OF CONCERN



14.

18.



Quick TR-55 Version: 5.46 S/N: ' Page 5

TR-55 TABULAR HYDROGRAPE METEQD
Type III Distribution

. (24 hr. Duration Storm)
Executed: 02-03-1994 16:04:05
Watershed file: --> c:\pondpack\R-DPAD2 .WSD
Hydrograpn file: --> c:\pondpack\R-DPAD2 .HYD

CALCULATE THE HYDROGRAPH DUE TO RUNOFF FROM THE POND AND PAD AT
THE OUTFALL OF THE ENTIRE AREA OF CONCERN

Time Flow Time Flow
(hrs) {cfs) (hrs) (cfs)
18.6 0 22.4 0
18.7 0 22.5 Q
18.8 0 22.%6 0
18.9 0 22.7 0
19.0 0 22.8 0
19.1 0 22.9 0
19.2 0 23.0 0
19.3 0 23.1 0
19.4 0 23.2 0
19.5 0 23.3 0
"l' 19.6 0 23.4 0
19.7 0 23.5 0
19.8 0 23.6 0
19.9 0 23.7 G
20.0 0 23.8 0
20.1 0 23.9 0
20.2 0 24.0 0
20.3 0 24.1 0
20.4 0 24.2 0
20.5 0 24.3 0
20.6 0 24.4 0
20.7 0 24.5 0
20.8 0 24.6 0
20.9 0 24.7 0
21.0 0 24.8 0
21.1 0 24.9 0
21.2 0 25.0 0
21.3 0 25.1 0
21.4 0 25.2 0
21.5 0 25.3 0
21.6 0 25.4 0
21.7 0 25.5 0
21.8 0 25.6 0
21.9 0 25.7 0
22.9 0 25.8 0
‘I' 22.1 0 25.9 0
22.2 0
22.3 0



Quick TR-55 Version: 5.46 S5/N: Page 1
TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
I (24 hr. Duration Storm)

Executed: 02-03-1994 16:01:57
Watershed file: --> c¢:\pondpack\R-DPAD .WSD
Hydrograph file: --> ¢:\pondpack\R-DPAD .HYD

RUNOFF CALCULATION TO DETERMINE THE CONCENTRATIONS OF
PARTICULATES WASHED FROM THE PAD

>>>> Input Parameters Used to Compute Hydrograph <<<<

Subarea AREA CN Tc * Tt Precip. Runoff Ia/p
Description (acres) (hrs) (hrs) (in) (in) input/used
AREA NO. 1 397.00 75.0 1.25 0.00 1.00 | 0.03 .67 50

+ Travel time from subarea outfall to composite watershed outfall point.
Total area = 397.00 acres or 0.6203 sq.mi

Peak discharge = 3 cfs
>>>> Computer Modifications of Input Parameters <<<<<
. Input Values Rounded Values Ia/p
Subarea Tc * Tt Tc * Tt Interpolated Ia/p
Description {hr) (hr) (hr) (hr) (Yes/No) Messages
AREA NO. 1 1.33 0.00 1.25 0.00

* Travel time from subarea outfall to composite watershed outfall point.



Quick TR-55 Version: 5.46 S/N: Page 2

TR-55 TABULAR EYDROGRAPH METHOD
Type III Distribution
. (24 hr. Duration Storm)

: Executed: 02-03-1994 16:01:57
Watershed file: --> c:\pondpack\R-DPAD .WSD
Hydrograph file: --> c:\pondpack\R-DPAD .HYD

RUNOFF CALCULATION TO DETERMINE THE CONCENTRATIONS OF
PARTICULATES WASHED FROM THE PAD

5»>> Summary of Subarea Times to Peak <<<<

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfall

Subarea (cfs) (hrs)
AREA NO. 1 3 13.4
Composite Watershed 3 13.4



Quick TR-55

Version: 5.46 S5/N:

TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
(24 hr. Duration Storm)

Executed: 02-03-1994 16:01:57
Watershed file: --> c:\pondpack\R-DPAD .WSD
Hydrograph file: --> c:\pondpack\R-DPAD .HYD

Page 3

RUNOFF CALCULATION TO DETERMINE THE CONCENTRATIONS OF

PARTICULATES WASHED FROM THE PAD

Composite Hydrograph Summary (cis)

Subarea 11.0 11.3 11.6 11.9 12.0 12.1 12.2 12.3 12.4
Description hr hr hr hr hr hr hr hr hr
AREA NO. 1 0 0 0 0 0 0 0 0 0
Total (cfs) 0 0 0 0 0 0 0 0 0
.ubarea 12.5 12.6 12.7 12.8 13.0 13.2 13.4 13.6 13.8
cription hr hr hr hr hr hr hr hr hr
AREA NO. 1 0 0 1 1 2 2 3 2 2
Total (cfs) 0 0 1 1 2 2 3 2. 2
Subarea 14.0 14.3 14.6 15.0 15.5 16.0 16.5 17.0 17.5
Description hr hr hr hr hr hr hr hr hr
AREA NO. 1 2 2 2 2 1 1 1 1 1
Total (cfs) 2 2 2 2 1 1 1 1 1
Subarea 18.0 19.0 20.0 22.0 26.0
Description hr hr hr hr hr
AREA NO. 1 1 1 1 1 0
1 1 1 1 0



“uick TR-55 Version: 5.46 S/N: Page 4

' TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
(24 hr. Duration Storm)

Executed: 02-03-1994 16:01:57
Watershed file: --> c:\pondpack\R-DPAD .WSD
Hydrograph file: --> c:\pondpack\R-DPAD .HYD

RUNOFF CALCULATION TO DETERMINE THE CONCENTRATIONS OF
PARTICULATES WASHED FROM THE PAD

Time Flow Time Flow
{hrs) (cts) {hrs) (cfs)
11.0 0 14.8 2
11.1 0 14.9 2
11.2 0 15.0 2
11.3 0 15.1 2
11.4 0 15.2 2
11.5 0 15.3 1
11.6 0 15.4 1
. 11.7 0 15.5 1
11.8 0 15.6 1
11.9 0 15.7 1
12.0 0 15.8 1
12.1 0 15.9 1
12.2 0 16.0 1
12.3 0 16.1 1
12.4 0 16.2 1
12.5 0 16.3 1
12.6 0 16.4 1
12.7 1 16.5 1
12.8 1 16.6 1
12.9 2 16.7 1
13.0 2 16.8 1
13.1 2 16.9 1
13.2 2 17.0 1
13.3 2 17.1 1
13.4 3 17.2 1
13.5 3 17.3 1
13.6 2 17.4 1
13.7 2 17.5 1
13.8 2 17.6 1
13.9 2 17.7 1
14.0 2 17.8 1
14.1 2 17.9 1
. 14.2 2 18.0 1
14.3 2 18.1 1
14.4 2 18.2 1
14.5 2 18.3 1
14.6 2 18.4 1



14.

18.



Quick TR-55 Version: 5.46 S/N: Page 5

TR-55 TABULAR HYDROGRAPH METHOD
Type III Distributioa

. (24 hr. Duration Storm)
Executed: 02-03-1994 16:01:57
Watershed file: -~-> c:\pondpack\R-DPAD .WSD
Hydrograph file: --> c¢:\pondpack\R-DPAD .HYD

RUNOFF CALCULATION TO DETERMINE THE CONCENTRATIONS OF
PARTICULATES WASHED FROM THE PAD

Time Flow Time Flow
(hrs) (cfs) (hrs) (cfs)
18.6 1 22.4 1
18.7 1 22.5 1
18.8 1 22.6 1
18.9 1 22.7 1
19.0 1 22.8 1
19.1 1 22.9 1
19.2 1 23.0 1
19.3 1 23.1 1
19.4 1 23.2 1
15.5 1 23.3 1
. 19.6 1 23.4 1
15.7 1 23.5 1
19.8 1 23.6 1
19.9 1 23.7 1
20.0 1 23.8 1
20.1 1 23.9 1
20.2 1 24.0 0
20.3 1 24.1 o
20.4 1 24.2 0
20.5 1 24.3 0
20.6 1 24.4 0
20.7 1 24 .5 0
20.8 1 24.6 0
20.9 1 24.7 0
21.0 1 24.8 0
21.1 1 24.9 0
21.2 1 25.0 0
21.3 1 25.1 0
21.4 1 25.2 0
21.5 1 25.3 0
21.6 1 25.4 0
21.7 1 25.5 0
21.8 1 25.6 0
21.9 1 25.7 0
22.0 1 25.8 0
‘I' 22.1 1 25.9 0
22.2 1
22.3 1
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Table 2-2¢.—Runoff curve numbers for other agricultural lunds’

Curve numbers [or

Cover description hydrologic seil group—
Huydrologic

Cover type condition A B C D
Pasture, grassland, or range—continuous ' Poor 63 79 86 59
forage for grazing.? Fair 49 69 79 34
Good 39 61 ™ S0
Meaduw —continuous grass, protected from - 30 58 71 78

grazing and generally mowed for hay.
Brush—brush-weed-grass mixture with brush Puoor 48 67 I 3
the mujor element.? Fair 35 3 70 17
Goud 130 48 151 73
Woods—grass combination {orchard Poor a7 3 32 &
or tree farm).? Fair 43 65 70 &2
Good 32 o8 T2 79
Wouods.8 Poor 4D 56 I !

—> Fair 36 6o G @

Goud 430 95 .70 T
Furmsteuds—buildings, lanes, driveways, - 59 T4 32 26

and surrounding lots.

tAvernge runofl condition. and 1, = 0.25.

TPoor: < 3K growud cover or Teavily grazed with no mulch.
Froirs 30w 15% ground eover and not heavily gruzel.
Good: > 75% groumd eover il lightly vr only vecasionally prazed.

Youor: <K runl cover,
Feiv: 50 to 75% grownd cover.
Gomd: > 75% ground cover.

$Actual viive number is Less thin 0 use CN - = 50 furr runofl computations.

HWONE shown were computedd for wreas with S wornls sl S0 prrass (pusture) cover. dther combinations ol conditivns may e conzputed
. Trom the CON'= for woods il pasture.

aloor Forest litter, small trevs, and brush are destmyed by heavy grazing o regakie humimg.

Faive Wouds mre grazed] but not Lurned, and some furest litter covers the suil.
Goend: Wonls are protected feam gmzing, and licter mul hraush alenmiately cover the soii.

(210-VI-TR-55, Second Ed., June 1986)
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Exhibit A-1, continued: Hydrologic soil groups for United States soils

anNnuengs

BUCHEMNAU. THICK 4 | BURCHELL C | Capp 2QJD ¢ | €aLor00 4 CANTEEN
SCLUM | BURCETT ¢ | Cr20ASE B | CALDDSA C CanTEY
BUCKARDO C | BURES ¢ | caror D | CiLOUSF e CANTIMNA
AUCKBAY € | BURGESS € | CaBRILLC € | CaLpac .} CANTON
BUCKCREEX € | auPG} B8 | €aBSTCN .} I CaLPEax [} CANTON BEND
AUCKETE c | auriaurl € | CaCrE 0 | CAL2NE ] CANTRIL
BUCKHALL 2 | EUAKE € ] cacteue € | caLrOY e CaNTua
BUCKHOUSE B | BUREETOwM C I T C 1 CaLumWE B8 CANTUCHE
BUCKING a | ByRREVILLE o A_cicoo o) | CaLYERTICM < CaNuTIO
SUCKL AKE C | SURKHARGT B T CacEVILLE 0 | CaLvIMW < CanwalLl
AUCKL 4nD C | BUHLE]SH AJD| CADTLLAC » | CALYESTA ] CANYON
BUCKLE B | QUALESON o | Capit? B | CaLwioDns o Cadal
BUCKLEBAR 2 | BURLEWASH 0 | Ciomys ] | CaLIACORTA =] CaPary
BUCKLEY 0 | BLALINGTIOM A | capCra D | CamaGUEY o CaPE
AUCKL [CK ¢ | cuRran 0 | CAESaAR A | CimARGO B CADE FEAR
BUCKLICK s THICK B | BUANAC 0 ] cacey ¢ | CamaRILLD C CAPEHORN
SOLUM !} BURNAOROUGH B ) CacCLE € 1 CAMARILLO. B CAPERS
AuCKLON D | EURNEL € | €aguasao D | Camat A CAPERTON
BUCKMNELL 0 | BURNETIE C | caGvin .} | Camas. STONY a CAPMOR
BUCXNEY 8 | puaNKauw 0 | Camaga B | CAMATTA [+) CaPILLO
BUCKPEAK R ) BURMSIDE 8 | CarOMa B ] CaMBARGE 8 CAPISTRAND
BUCKS 8 | BURNSVILLE 8 ) catc B | CawBERN 4 CAPITan
AUCKSHOT B | auaNswlCK 8 | catnvoy A | CAMBERT 4 CaPJAC
BUCKSKIN C | BUANT LarE A | catrg D | CaHBETH < CAFLEN
BUCKTON B | BURNTIRIVER B ] ChIaLCO C ] CamBRIA -] CAPLFS
BUDE C | euam 0 | CaJETE ] | CawBRIDGE c CAPLES, DRAINED
BUD [HOL 0 | D:RARITA 0 ] CAJON., OVERWASH A 1 CAMOEN 2 CARPCNA
BUOLEWIS € | BURRCeSYILLE C | CayoN, LDAMY A | CamEEX 2 CAPCISE
SUELL 3 | BUASLEY O | SUISTRATIM | CauELBACK ] cipPs
BUENA VISTa 3 | BuasoM € | CAJON, SILTY | CamEQ e CADSHaw
DUFFARAN o 1 BLPT G 1 SUBSTRATUA | CamEOQM 3] CAPTINA
SUFPCREER B | BURTON B | CaJON. ALKALL, ] CaMmILLUS e CaPrlva
BUFFINGTON 9 | BURWELL C I ovinwash | Camtug C CA2UL TN
BUFFHEYEFR A | auser e | CaICN. ] CamPanNa ] CAIACOLES
JuFFaORR € | BUSE B} SALINE=ALCALL 1 CawpBELL,. WUCK [ CARADANM
uFTCN C ] BUSHER 8 | CAJON, COOL. A | swvesIBaATUM CAQAL AMPL
HRIG C | BUSHMAN 6 | CYERWASH | CamPBELL: DRAINED @ CARBENGLE
e C ] BUSHNELL C | CAJON., GRAVELLY & | CamPRELLTOM < Cared
vist B | BUSHVALLEY D ! CaJ4Cw. €300 4 } CAwoCRESK 4 cagpaL
BUKQO 8 | PUSKa 8 | CaJON, WiAAw A | Campla 8 CARPOMA
BUKD, WwET c | sussry € | Cilamac 0 1 Cam0Q [ CAAMONDALE
SUKREEK A | susTEn e I CALAPASAS B | CamoCNE 4 CagCITY
BULAKE o | 8usrr € ) CALAWINE D | CaMPSPASS e CAIDEWAS
BuULEL LY c | BUSYWILD -4 [ CaLawiTy 0 | Cawpus B CaRQIFF
9ULL RUN A | BuTanD C ] CavarUs A | CAwDDDEN C CARCIGAN
ayuLL RUM., MHARCBAN € | BUTCHE © | CaLavEDQsS = } CaNa [4 CARDINGTON
SUBSTRATUM | BUTLER D | CaLawin 1.} ] CANAAN C CaADDQON
guLL TRaIL 8 | BUTLERIOWN LB I o R . B/D[ CAMNADlAM ] CAEFREE
GULLARDS & | puTTEAQFfIELD C | CALCOWSTA 8s0f CaNaDICE o CalEY
BULLCREEK O | RUTTEAM[LE a | CaALCROSS B | canaLOU 8 CaqEY LAKE
BULLFLAT 8 | BUTTERS B I CumoO € [ CANANDAIGUR -] CAIGENT
QULLFOR € | BUTTON 2 1 CaLDER o | CANASERAGA c CagaGILL
BULLTON D | BUTTONHOCOR B | CALDER¥AOQD D | CANAYERAL C CaT]AEL
AULLNEL C | tUTTOMNWILLGY € | <aDwELL € | CaNBURN D Cal1BOU
BULLOCK o | tuxIwN D | CALDWELL . DRAINED B | CANOFLARIA .} CaRIDCA
BULLOEY A | BPUATON. SOMEWHAT o | Caf B ] CANDELERQQ [ canls
BULLUMP ] [ PJ0O2LY DRAINED 1 CALEAST < | CaNpEALY L] ca3Jn
AULLYARD B | BUXTOM. STCNT C | cavLe B | CsNOLER a canLl™
AULL W INKLE 0 [ BUXTON., WODERATELY € | CALECOMIA B | CaMOLESTCK < CAALINIGN
suULLY 8 | wELL ORAINED | CaLewnpan [+ | candCR A CAILISLE
BULOY a | BUIIN 4 | Cargea 4 { CANE 4 CarLITQ
BUNCOMBE T A I evars 0 | €aLHt A | CANEADEA D CAILOS
sUNDO0 3 ] AYBEE = | CaLHCQUN o I CiNfFK e CAALOTIA
HUNQORF o 1 TYINGTON [ TN ¥ ] € 1 CaNELOD o] CadLGw
SUND Y c | BYLER C 1 <sLIcorr 2 1 Canesr 2 Ca2L508a0
BUNDYMAN € | anu 8 | CaLlFCN €} CaNEYYILLE 4 CaqL5e006G
BUNE JUG < ] dYNUM C | CaLInmus [ | Cangl B CanLSCN
PUNKER A | evYRam C ] CalTa B I CanrFlELD C CARLSTROM
unkIARHILL 6 ] TYRNIE o 1 CaLlza a8 | CantstEC [] CARLTON
AUNMKTATER C ] CsAsLLQ [} [ CaLK N3 < ] CamisSIEQ, STONY o ChRmaCx
ouUNLY € 1 Ca%aQTIN ¢ 1 CaLLaeD € | CanivE a CaouEl,
BuUNNELL 5] ] ¢1B3a bl [ CaLLarmam [+ { £aNLim o Cagmy
AUNSELMEIER B | CaBBalr € 1 CaLLaw € ] CanmELL [.] CaPMICHAEL
BUNTINGYILLE € | €a38aRr, STINY 0 1 CALEGUAS 0 | CanNmING -] ZaRMCDY
BUNYAN 3 | CiPrBa3r, wilw T ) CALLImG3 € 1 CanwawW L] CaRNASAW
BURBAMNK A ] CaAEITN o} Calkisaudc € | CannpnVILLE o CAPNEGIE
BUACH 5 | CaBim £ | TaLLCwar € | Cauce -] CARNERO
UACHAM L] 1 CasiNET C | CaLman 1 | Cangva B/Q] Caangy
CHaAKD 8 | ZaALE B8/0F CaLMEvVa € | CawTaLa -] CAROL INE
5: 140 HYDROLDGIC SO1L GROUPS SUCH AS BsC INDICATES THE D@AlNED/UNORAINED STTUATION,

A-8

MUOOIFIERS SHOWN,

€.Ges AEDAOCK SUASIRATUM, REFER IQ & SPECIFTC SOIL SECIES PHASE FOUND

(210-VI-TR-535, Second Ed., June 1986)
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Exhibit A-1, continued: Hydrologic soil groups for United States soils

GL Om=
GLORIA
GLOUCESTER
GLOYER
GLYHNDON
GLYNM
GLYNYOOD
GLYOHS
GOBaAR
GUBERNADOR
GOB INE
GoBLE
GOBLIN
GOCHE A
GODDARD
GODDE
GDOODING
GODECKE
GODFREY
GODYIN
GOEMMER
GOESLING
GOESSEL
GOFFPEAR
GOGERIC
GoOL
cou
GOL+ NOMSTONY
GOLe GRAVELLY
GOLCOND A
GDLD CREEX
GOLDBERG
GOLDENDALE
GOLDF INCH
GOLOHEAD
GOLDHILL
GOLDHILL, LOAMY
SUBSTRATUM
COLDL AKE
GOLDMAN
GOLDMIRE
GOLORTDGE
GOLORUN
GOLDSBORO
GOLDSTON
GOLDS TRE AN
GOLOS TREAM .,
GOLAUST
GOLDVALE
GOLDVALE,
GOLDYE 1IN
GOLOYKE
GOLETS
GOL LaD
GOLLAMER
GOLSUN
GIALTRY
GILVYA
GOWERY
GOWE L
GCOMY ICK
GONZAGA
&Jacn
GCAD NG
GOODINGTON
GCODL AND
GODDLOYW
GOODMAN
GCODNIGHT
GOODPASTER
GOJDRICH
GOQDSPR1INGS
GOCOwWILL
GOCOwWIN
GDOL AwaY
GOOSE GCIELEX
GO0O0SE COEEER.,
GODSE Laxi
GOOSEduAY

THAWED

MONSTONY

we T

NOTES?

GCOSEFLATS
GOOSMUS
GORDD

Nepon

70 1 GORE

E:u o0

|

|

|

|

| GOREEN

| GORGAS

| GORGONIO

i GORHAM

| GamIn

| GORING

| GORMAN

| GORSKEL

| CORST

| GORUS

| GORZIELL

| GOSa

| GOSHEM

| GOSHUTE
GOSINTA

| GOSLIN

GOSNEY

GOSPER

GOSPORT

GOSS

casuml

GOTEA0

GITHAM

GOTHARD

GOTHENBUAG

GOTHIC

GOTHO

GOTHOD »
wET

GOTHO »

GOULD [NG

¢QULDSB0RO

GOURDINM

GOURLEY

GOVE

GOYEM

GOWKER

GOWTON

GOIEM

GRABE

GRABLE

GRACEMONT

CRACEMORE

I

!

I

I

I

I

1

I

H

|

!

!

|

|

| cooL
I
|
I
1
1
|
|
1
1
I
1
|
|
] GRACEVILLE
1
|
I
1
l
|
I
i
i
1
|
1
1
i
I
|
1
i
|
1
|
1
|
|
|
]
1
|
1
i
i

/0

N NANADEIRCINTOONDEIDNDDOTOAND

GRADCO
GAADON
GRADY
GRAFEN
CRARF
GRAHAM
GRATL
GRAINOLA
GRALEY
GRALIC
GRAN
GRANATH
GRANGY
GOAMDE RONDE
GRANDF [ELD
GRANDNORE
GRANDPON
GRANDY1EwW
GRANDYIEW .
GRANTS
GRANGE
GRANGEMONT
GRANGEYILLE «
DPRAINED.
GRANGEYILLE.
SALINE-aLKALL.
wET
GRANGEYJLLE.
SAlL INE=-ALKALL
GRANGEVILLE.
WIDERATELY wET

PONAAIDOOY I OUORUODONPEUIRFNCTNDDONNNAONarINND

E.Gae

HMODERATELY

ORAINED

DAMNCINDOOIRC PO DDOODN00RTCNADNADSTODNDBINNDOD FANDAPIOCOO0NOCON0O d oOoOODONON

SLOPING

e »T0

~
o

[al

TeQ HYDROLOGIC $J 1L GROURS 3UCH A5 B/C

MODIFIERS SHAO¥N. SEDRAQCK sunsTraTum,

| GRANGEVILLE.
| CDRALINED

| SRAMGEVILLE.
| OCCASIONALLY
)] FLDODED

] GRANILE

} GRANMOUNT

| GRANO

| GRAMSHAW

] GRanT

| GRANMTFORK

] GRANTHAM

! GRAMTSBURYS

| GPANTSDALE

1 GRHANYILLE

| GRANYOM

I GRANZIAN

] GRaAPEYINE

} GRAPIT

| GRASHUL

| GRaSVFERE

| GRASSHA

1 GRASSYAL

| GRASSVALLEY
I GRASSY BUTTE
| GRASSYCONE
| GFAT

| GRATTAN

| GRAIUFELS
] GRAVECEN

| GRAYELTON
| GRAVIER

] GRAYRERT
] GRAYCZALM
| GAAYFORD
I GRATLAND
] GRAYLANDs DRAINED
} GRAYLING

| GRAYLODCX
!
|
1
|
|
1
|
I
1
I
I
|
1
I
1
1
1
1
|
1
1
1
|
1
H
|
I
|
|
]
!
}
1
|
|
]
!
I
|
1

GRATLOCK » STONTY
GRAYPOINT
GRAYPOINT.
GRAYROCK
GRAYS
GRaYSILL
GRAZER
GRFAT BEND
GREDGE
GPEEN BLUFF
GPEEN CANYON
GREEN RIVER
GREEM RIVER,
STAONGLY SALINE
GREEN RIVER,
FLCODED
GREENBRAY
GREINBRI1AR
GREENCREEX
GREERDALE
GREEME
GREENFIZILD
GREENFIELD »
HARDP AN
suUBSTRATUY
GREENHAL GA
GREENHORM
GREENLEAF
GREENLEE
GREENHAN
GREENOUGH
GREEMNSON
GREETNTON
GREENYILLE
GRES LY INE
GREENWATER
GRESKwAY
GREENWOQD
GREHALNH
GHRELL

wET

IMDICATES THE

sc

PATEOMANAADIAADO » NP 3PN PO r»00AFAMPOTO0TFNTOTTDNY

-+

NAINEN

1
1
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H
|
|
|
|
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|
1
1
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1
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I
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1
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1
|
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|
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1
|
1
1
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|
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|
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|
|
1
|
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1

Umereadesp0O@nNnAPnpToR

GRELLTON
GREMADA
GRENADIER
GRENVILLE
GRESHAM
GRETOIYID
GREWINGK
GREYRACK
GRETBOD
GRETYBULL
GREYEAGLE
GPEYS
GRIBOLE
GRIDELL
GRIDGE
GRIDLEY
GRIETA
GRIEYES
GRIFFITH
GRIFFY
GRIFTON
GPIGSEY
GRIGSTON
GRIMM
GRIMMF, STONY
GPIwSLEY
GRIMSTAD
GRIMSTONE
GRINA
GRINDALL
GRINDBROOK
GRINDS TONE
GFINK
GRINROD
GRISOALE
GRISYOLD
GRITNEY
GRIYZIR
GRIYERS
GRIYERS
GRIZILY
GRDBUTTE
GROGAN
GROOH
GRDSECLDSE
GROSS
GROSSWELL
GROTOM
GROTTE
GPATTO
GPOUSECAREER
GROUSEYILLE
QROVYE
GROVECITY
GROVENA
GROYVER
GRAOYETON
GROWDEN
GROWLER
GRCw ION
GAUALL
GRUBSTAKS
GRUENE
GRULLA
GRUMM]TY
GRUMDY
GRUYER
GRYGLA
GSCHYEND
GUADALURE
GUAJE

GUam
GUiwmaNl]
GUANABAND
GUARAZLIAO
GUAMICA
GUARD
GUAPDLAXE
GUAY ABQ

wET
DRAINED

COANEDSUNDRAINED SITUATION.
REFER TO A SPECIFIC SOIL SERIES PHASE FOUND [N SOIL Wip LEGEND .
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GUAYTABGaA
GUAYAMA
SueE
GUBEN
GUCLEEN
GUDGEL
GUCGREY
GUELPH
GUEMES
GUENCC
GUENMTHER
GUERNSEY
GUERD
GUERRERQ
GUEST
GUFFEY
GUFFILIN
GUGUAK
GUILDEP
GUISERD
GULER
GULF
GULK&MA
GULNARE
GUWBLE
[AVE - Tsfo R}
GUeROQOT .
GUNBARREL,
GUNBARREL .
GUND

LUHDY
GUNLCCKX
GUNM
GUYNEL
GUNSTGHT
GUNSONE
GUNSTOCK
GUNTER

cup
CURDANE
GURDON
GURLEY
GURNEY
GUSTIN

GUS TSPAING
GUTHR [ £
GUY

GUY AN
GUYANDQTTE
GUYTON
CWENA
GYIN
GWIN.
GwINLY
GWINNETT
GYMER
GYNELLE
GYONEVYEE
GTSTRAUM
hAAR
HAARYAR

Al CKE

HACK
HACKEBERAY
HaCKLAS
HACLAQY
HACKYOCD
HAD AR
HAJENCREEK
HADES
HADLEY
HARSELYILLE
HAFL INGER
HAGEM
HAGENRARIM
HAGER
MHAGERSAN
HAGERSYOwN
HALGGA

DRAINED
SALINE
DRA [NED

GRAVELLY
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10.2 BASIN CHARACTERISTICS AFFECTING RUNCFF 157

Briefly, the method involves superimposing a transparent grid over a topographic
map of the drainage area in question. Each grid line is measured between its
intersections with the drainage divide; the number of intersections of each grid
line with a contour line is also needed. A determination of the land slope can
then be made using :

5== ‘“l” ok (10.4)
where n = the total number of contour intersections by the horizontal and
vertical grid lines
[ = the total length of grid line segmeats (horizontal and vertical)
A = the contour interval
¢ = the angle measured between a normal to the contours and the grid
line :
Because 8 is very difficult to measure, it is often neglected and separate valucs
of average slope in the horizontal and vertical are computed and then averaged
to obtain an estimate of the mean land slope. This procedure is illustrated in
Fig. 10.5.
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Figure 10.5 Determination of mean land slope: number of vertical intersections = 77,
pumber of horizontal intersections = 120; total length of vertical grid segments = 103,9G0
ft; total length of horizontal grid segrments = £01,200 ft '
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SECTION IV - SOIL SURFACE

4.1 SITE CHARACTERIZATION

Soils found on the site are classified in the Rigolette-Kisatchie Association, according to the
Wetland Determination report prepared by Espey, Huston & Associates, Inc. (Appendix 3-
A). The Rigolette-Kisatchie soils are not listed as hydric in the Soil Conservation Service

Soil Survey of Grant Parish, 1981.

Soil conditions across the site are nonuniform, and generally consist of several inches of gray
sandy loam topsoil overlying reddish brown, red, and/or gray sands, clayey sands, sandy clays
and/or clays. Sand pockets and iron oxide staining are scattered throughout the sotls. See
Geotechnical Investigation included in Section 1I, Appendix A. Soils at the site appear 10
be of alluvial deposition. As depth increases, the soils become more preconsolidated,

probably due to overburden pressure and desiccation. The deeper sands show cementation

(sandstone).

According to the geotechnical investigation, the upper sandy soils possess only moderate
shrink/swell potential that may occur as a result of seasonal moisture variations. The
deeper clay soils have very high plasticity indices; however, some swell potential should
never be realized since the site is in an area of fairly high year-round rainfall, which tends

to maintain an equilibrium soil moisture.

Six (6) soil samples from varying depths were submitted for geotechnical analyses to
determine permeability of soils. See Geotechnical Analyses included in Section 11, Appendix
C. The soil samples submitted for analysis were varying clays from depths of 16'-18, 4-5,
910, 39', 104'-108', and 3-4' below ground surface. Analytical results of these clay soils
indicated permeabilities ranging from 8.6 x 107 centimeters/second (cm/sec) to 4.0 x 10°

cm/sec.

SOILSEC4NAR16C -1-
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A seismic geophysical study performed at the site revealed the site is dominated by sands,
sandstones, and clays. See Seismic Geophysical Survey included in Section II, Appendix F.
The sand units range in hardness from very loose soils to very hard, but still rippable,
sandstones. Deeper units, greater than 60 feet, are probably continuous {or at least more
correlatable) across the site; whereas the shallower units, less than 60 feet, are probably

discontinuous.
42  SCREENING ASSESSMENT
The soil screening assessment for the Laidlaw Environmental Services (Thermal Treatment),

Inc. (LESI) facility consists of the following tasks:

- Modeling deposition of particulates and analyzing human health and ecological risk

from soil ingestion.
- Reviewing the impact of fugitive dust emissions from onsite vehicular traffic.

- Continuing assessment of the soil surface and vadose zone through monitoring,

sampling and analysis.
Surface runoff of contaminants resulting from particle deposition is addressed in Section 1.
Section V - Air, analyzes the human health and ecological risk associated with ingestion of
soil that may receive particulate fallout from the thermal treatment units. The merals Al

Ba, Be, Cr, Cu, Ni, Pb, Sb, Se, Zn, and Hg were included in this assessment.

Section 4.2.1 addresses fugitive dust emissions from onsite traffic using methodology adapted

from the guidance document "Compilation of Air Pollutant Emission Factors (EPA AP-42)".

SOILSEC4NAR.16C ' -2-
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Fugitive dusts are not considered a threat in terms of particulate deposition and are
considered here only to assess the general particulate contribution of onsite traffic to
ambient air. Ongoing soil assessment activities discussed in Section 4.2.2 will be used to

monitor soil adjacent to the thermal treatment units and at downwind locations.

4.2.1 Fugitive Dusts
Figure 1-1 shows the facility road system as well as the general layout of the storage and
treatment units. The entrance and process area roads were constructed of compacted
subgrade covered by a compacted washed river gravel. Traffic enters the facility from a
paved roadway and is anticipated to be at low volume (< 6 VPD AVG.) over the life of the

facility.

Section 11.2.1 from the AP-42 guidance document contains procedures for assessing the
potential dust loading from travel on unpaved roads. AP-42 addresses particle size in

relation to dispersion of dusts as follows:

"... for a typical mean wind speed of 10 miles/hr, particles larger than about 100
micrometers are likely to settle out within 6 to 9 meters from the edge of the road.
Particles that are 30 to 100 micrometers in diameter are likely to undergo impeded
settling. These particles, depending upon the extent of atmospherié turbulence, are

likely to settle within a few hundred feet from the road."

According to AP-42, the dust emissions from unpaved roads have been found to vary in
direct proportion to the fraction of silt in the road surface material. The following empirical
equation provides an estimate of particulate emissions from an unpaved road, per vehicle
mile traveled. An estimate of the silt content of the gravel gives this equation a reliability

rating of B.

SOILSECaNAR.16C -3-



The equation variables, definitions and input parameters () are listed below.

E = emission factor (Ib/vehicle mile traveled)
k

particle size multiplier (0.8)

s = silt content of road surface material (5%)

S
W = mean vehicle weight (10 ton)

mean vehicle speed (15 mph)

w = mean number wheels (14)

p = number of days with at least 0.01 in. precipitation (80)

. Table 11.2.1-1 of Section 11.2.1 (AP-42) provides typical silt content values of surface
material for rural unpaved roads. The mean silt content by weight for gravel roads is 5%.
The particle size multiplier (k) is 0.8 based upon a particle size range < 30 um. Based upon
climatological data contained in Appendix 3-B, the Alexandria vicinity had an average 68
days per year with precipitation of at least 0.1 inches. The input parameter (p) was
estimated at 80 days per year as the number of days receiving at least 0.01 inches of

precipitation. Input parameters to the equation are as follows:

- 5, i5 i0 c.7 14 ¢.5 365-80 .
E=0.8(5.9 —_— _— —_— — =
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These input parameters result in an emission rate of 3.35 Ib/VMT. At an estimated 6
vehicles per day and an average 0.4 mile round trip per vehicle, the average daily particulate

emission rate for particles < 30 um in diameter is:
3.35 Ib/VMT x 6 vehicles/day x 0.4 miles = 8.1 lb/day

Based upon the fact that washed river gravel was used for the road base, the assumption of
5 percent by weight silt content is very conservative. Thus, the calculated value is likely to

exceed the true emissions based upon actual silt content.

Natural vegetation will be maintained in a minimum 1000 foot buffer zone around the
operations area to isolate this area from surrounding property. Pine and hardwood forests
surrounding facility roads will help to trap particulate matter and will serve as a wind break
to minimize the potential for particulates 10 become airborne. No other controls are
necessary based upon the low quantity of particulates generated and the natural isolation

of the area.

4.2.2 Soil Assessment

4.2.2.1 Soil Monitoring Plan
In order to address the concern of deposition of particulates from thermal treatment of
wastes, LESI has included design safeguards. The concrete pad surrounding the thermal
treatment units is the primary or worst case waste management area in terms of potential
for contaminants to escape the unit. Subsequent to preparation, wastes will be transported
across the pad to a treatment unit. Each treatment unit contains an addirional concrete
containment area; therefore, spillage and fallout in the immediate vicinity of the treatment
unit will be contained. Additional steel and concrete containment area is provided for the

storage magazines, preparation building, truck staging and parking areas.

SOILSEC#NAR 16C -5-
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In addition to design safeguards, LESI will implement a soil monitoring program to monitor
both surface and subsurface soil in the vicinity of the thermal treatment units. The soil
monitoring program calls for surface soil samples to be collected from locations at specified
distances from the facility perimeter fence. Soil sampling locations were chosen as worst

case impact areas based upon prevailing wind data.

Prior to initiating thermal treatment, background samples will be collected. After one year
of operation, a second set of samples will be collected to determine if a statistically
significant increase in monitored parameters has occurred. Samples will be analyzed for
total metals, volatile organic compounds and USATHAMA Extractable Explosives. The
Soil Monitoring Plan is included as Appendix 4-A.

4,2.2.2 Vadose Zone Monitoring
Six (6) monitoring locations, L1 through L6, have been established outside the perimeter
of the thermal treatment area in order to monitor the vadose zone (see Figure 1-1).

Appendix 4-B contains the lysimeter construction details and the soil boring logs for each

location.

Lysimeters were installed utilizing a truck-mounted hydraulic drill rig with hollow-stem
augers. Each lysimeter was constructed to a depth of approximately 10 feet below ground
surface (BGS) using flush-joint, 2-inch diameter schedule 40 blank PVC riser pipe and
machine slotted schedule 40 PVC well screen with 0.010-inch slots. Six feet of screen was
placed in each lysimeter, from 4 feet BGS to 10 feet BGS. The annulus between the screen
and borehole wall was filled with a uniformly graded 20/40 sand filter pack, extending one
foot above the top of the screen. A one foot bentonite pellet seal was placed above the
sand filter pack and hydrated 12 hours to seal the annulus and prevent surface water from

entering the lysimeter through the annular space. The remaining annular space was grouted

SOILSECANARI6C -6-
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. to the surface with a cement-bentonite grout. Each lysimeter was equipped with a locking
cap and a 5' x 4" lockable steel, above ground protector set in a 2' x 2' concrete pad.

Groundwater was not encountered during lysimeter installation.

Each lysimeter will be checked routinely for liquid in accordance with the facility inspection
schedule. If accumulated liquid is present in sufficient quantity to be sampled, it will be
analyzed for extractable explosives using USATHAMA methods. In this manner, the
subsurface soil surrounding the thermal treatment units and in downwind areas further

removed from the treatment area will be assessed on a routine basis.

SOILSECANAR 16C -7-



APPENDIX 4-A
SOIL MONITORING PLAN



SOIL MONITORING PLAN

LAIDLAW ENVIRONMENTAL SERVICES (THERMAL TREATMENT), INC.
(FORMERLY R & D FABRICATING AND MANUFACTURING, INC))
COLFAX, LOUISIANA

LAD981055791

(Revised) July 1993

Prepared by:

ViroGroup, Inc. - ETE Division
Greer, South Carolina
(803) 879-3900



STATEMENT OF CERTIFICATION

"] certify under penalty of law that this document and all attachments were prepared under
my direction or supervision in accordance with a system designed to assure that qualified
personnel properly gather and evaluate the information submitted. Based on my inquiry
of the person or persons who manage the system, or those persons directly responsible for
gathering the information, the information submitted is, to the best of my knowledge and
belief, true, accurate and complete. [ am aware that there are significant penalties for
submitting false information, including the possibility of fine and imprisonment for knowing
violations."

Nt % 07/16/93
A d

ul@9}ize /Sllgnature JIM GALLION Date

FACILITY MANAGER, LAIDLAW ENVIRONMENTAL SERVICES (THERMAL TREATMENT), INC.
Title




TABLE OF CONTENTS

STATEMENT OF CERTIFICATION

10 INTRODU CTION .. it et e et e e e e 1
2.0 SAMPLING PROTOCOL . ... .. e e e e i 2
2.1 Constituents of Concern . ....... .. i e e 2

2.2 Sample Locations and Collection Frequency ................. ... ... 3

3.0 DATA COLLECTION QUALITY ASSURANCE .......... ... ... .., 4
3.1 Quality Assurance Strategy . ... ......uveirtenurrananenernnnaa 5

3.1.1 Data Precision and ACCUTACY ... o' v rvriirer i nnnnnn. 5

3.1.2 Quality Assurance RepOrts ... ..covtvvneiiiinrnennnnnn 6

3.2 Sampling and Field Measurements ............... ... ... vo.n. 7

3.2.1 Sample Identification ...........ccu i, 7

3.2.2 Chain-of Custody Procedures ........ ..ot iinnnunn.. 8

3.3 Sample Analysis .. ... .. et 9

3.3.1 Instrument Calibration . ..........cuviiiitinnenennenn. 9

3.3.2 Data Reduction, Validation and Reporting ................. 9

3.3.3 Internal Quality Control Checks ......... ... ... 11

3.4 System AUAitS .. ... e e e 12

40 DATA MANAGEMENT .. . et c s 13
4.1 Data Record and Presentation .......... ...t nrnnnn.n 14

4.2 Data Files Maintenance . ... ...t intin et ntnennn 15

5.0 HEALTH AND SAFETY PLAN .. ... ..., . it i i 16
6.0 PROJECT MANAGEMENT . ... ... . . e e e 16
6.1 Key Personnel ....... ... ... . . . i 16

6.2 Scheduling . ... ... ... e 17

EXHIBITI - WIND ROSE
FIGURE 1 - SOIL SAMPLING LOCATIONS

APPENDIX A - USATHAMA METHOD FOR ANALYZING TEN EXPLOSIVES BY
HIGH PERFORMANCE LIQUID CHROMATOGRAPHY

APPENDIX B - SITE HEALTH AND SAFETY PLAN



1.0 INTRODUCTION

On March 31, 1993 the Environmental Protection Agency (EPA) issued a RCRA Subpart
X and HSWA Permit to R & D Fabricating and Manufacturing, Inc. for the operation of
thermal treatment units. The treatment permit was issued subsequent to issuance of a
storage permit by the Louisiana Department of Environmental Quality (LDEQ) regulating
onsite storage of reactive waste. The full RCRA permit was developed under a joint

permitting agreement between the EPA and the LDEQ.

Attachment 15 of the permit contains a Soil Monitoring Plan which addresses how R & D
will monitor surface soil in the vicinity of the burner units. Since the permit was drafted,
the location of the burn units has been changed slightly to take advantage of better
topographic conditions and to better centralize the burn units within the property boundary.
In addition, Permit Condition IV.C.7.a) requires that the current monitoring plan be

modified to incorporate additional information found in Permit Conditions IV.T.2.(f)-(j) and

IV.T3.(6)-())-

This revised monitoring plan addresses the additional information requirements and updates
the existing plan to reflect actual conditions. The data generated from implementation of
this plan can be used to supplement the ongoing environmental assessment over the initial
operating period of the facility. This plan is intended to monitor the proposed burn area

and will not address the existing burn area, which will be evaluated during closure.

[n July 1993, R & D was acquired by Laidlaw Environmental Services (Thermal Treatment),
Inc. The new company name is noted on the certification and title page, however; R & D
Fabricating and Manufacturing, Inc. is used throughout this document to preserve continuity

with the previously submitted Soil Monitoring Plan.

-1-
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2.0 SAMPLING PROTOCOL

The sampling protocol has been developed to address possible contamination down-wind
from the proposed open burning area as a result of particulate fallout. Analytical
parameters include metals and organic compounds which may be present in the waste. The
ongoing environmental assessment will address this situation through air quality modeling,
thus providing an early indication of any potential problems. This sampling protocol is
based upon waste constituent data, information already obtained through the trial burn

process, and Agency concerns over deposition of heavy metals.

2.1 Constituents of Concern

The Fina! Technical Support Document for the R & D Thermal Treatment System (ENSR
1991) contains a thorough description of the trial burn and soil sampling results associated
with operation of the existing thermal treatment units. Soil samples, including background
samples, were collected around the perimeter of the existing burners and were analyzed for
extractable explosives as well as Appendix VIII organics and metals. Results showed low
levels of HMX and RDX. Also, above background concentrations of eight (8) metals were

detected and these metals are considered to be the constituents of greatest concern.

Based upon these results and the constituents in the waste streams handled at the facility,

soil samples will be analyzed for the following constituents utilizing the listed method or

other approved method:

CONSTITUENT METHOD
Volatile Organic Compounds SW-846, 8240
Extractable Explosives (10) USATHAMA (See App. A)
Total Metals SW-846 Methods
Arsenic 6010, 7060, 7061
Barium 6010, 7080, 7081
2-
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Cadmium 6010, 7130, 7131

Chromium 6010, 7190, 7191
Lead 6010, 7420, 7421
Mercury 7470, 7471

Selenium 6010, 7740, 7741
Silver 6010, 7760, 7761

2.2 Sample Locations and Collection Frequency

The optimum locations for the sampling areas were determined from surface wind direction
data compiled at England Air Force Base in Alexandria, Louisiana, a location approximately
15 miles southeast of the R & D facility. Exhibit I contains a wind rose generated from the
wind data that was collected from January 1975 through January 1984. The predominate
wind directions are from the north during the winter months and south during the summer.
The southerly winds predominate and, therefore, emphasis was placed on sample locations

to the north of the burner pad.

Figure I shows a total of 12 sample locations which will be used in the soil monitoring plan.
Locations 1, 2 and 3 are background samples located in the extreme western portion of the
property at 100 foot intervals. The minimal frequency of occurrence of winds from the east-
northeast and the distance from the burn area makes this an ideal location for background
samples. Locations 4, 5 and 6 are located south of the burn area and are approximately
1000 feet apart. Six sample locations (#7 - #12) have been placed north of the pad in a
grid pattern approximately 600 feet apart. These locations will provide good coverage for

monitoring of soil in the directions of prevailing winds with regard to the burn area.

Prior to operation of the proposed units, R & D will collect surface samples from all even
numbered sample locations noted on Figure I. These samples will be analyzed for the

constituents noted in Section 2.1 and the data will be utilized in the development of a

background data set for each constituent.

SSP793.R&D



f CALMS: 29.7%

NORTH

WEST

SOURCE: GLOBAL CLMATOLOGY BRANCH.
USAFETAC, AIR WEATHER SERVICE/AMAC
ENGLAND AR FORCE BASE
PERIOO: JAN 75 — JAN ‘B4

EAST

PERCENTAGE FREQUENCY
OF WIND DIRECTION

e
—_——
——

Environmental Technology Engineering, Inc.

o EzE

Iic”-E AS SHOWN

DRAWN BY

GAH

[CHECKED BY

RJH

DATE  12-15-89

WIND ROSE

EXHIBIT I

PROJECT NO.




After one (1) year of operation of the proposed burner units, soil samples will be collected
from all locations and analyzed for the constituents outlined in Section 2.1. Background
data from samples 1, 2 and 3 will be combined with the previous data in order to create a
complete background data set for each constituent. Data will be analyzed as discussed in
Section 4.1 in order to determine if there is a statistically significant difference between
background and burn area concentrations of contaminants. If analytical results indicate that
a significant difference exists, the Louisiana Department of Environmental Quality (LDEQ)
and the Environmental Protection Agency (EPA) will be notified. A plan to address these
results will be developed at that time. If no significant increase is noted, the sampling

frequency will be extended to two (2) years.

Surface soil samples will be collected directly from the surface sediments using
decontaminated stainless steel spoons or a gloved hand to place the sample into the sample
container. Sampling personnel shall wear a separate pair of disposable latex gloves for each
sample collected. Sample containers will be prepared by the receiving laboratory and will

be used as received from them.
3.0 DATA COLLECTION QUALITY ASSURANCE

For all measurement parameters which have analytical QA objectives listed in the most
current EPA or USATHAMA Method, those objectives will be used. Where alternative
methods may be used by the contract laboratory, those methods and the QA objectives must
meet or exceed standards contained in the EPA or USATHAMA method specified in

Section 2.1. Systematic checks utilized by the laboratory will ensure data reliability.
The following information defines quality assurance activities in regard to the following:

> Strategy - Data Usage and Accuracy

> Sampling and Field Measurements

> Sample Analysis

4-
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3.1 Quality Assurance Strategy

The data collected from soil sampling and analyses will be used to determine if the thermal
treatment units are impacting surface soil within the facility property boundary. If it is
determined that surface soil is being impacted, measures can be taken to alleviate or

minimize this impact.

The background and burn area analytical results will be analyzed statistically as discussed
in Section 4.1. Analytical results for metals will be reported in ppm and for organics, ppb.
These levels of detection will allow evaluation of data to determine if a significant difference

exists between the background and burn area means.
3.1.1 Data Precision and Accuracy

The terms used in this section which characterize data measurement reliability are defined

below:;

Accuracy - the degree of agreement of a measurement (or an average of measurements of
the same thing) X with an accepted reference or true value, 100 (X-T)/T, and sometimes

expressed as the ratio X/T. Accuracy is a measure of the bias in a system.

Precision - a measure of mutual agreement among individual measurements of the same
property, usually under prescribed similar conditions. Precision is best expressed in terms
of the standard deviation. Various measures of precision exist depending upon the

"prescribed similar conditions.”

Completeness - a measure of the amount of valid data obtained from a measurement system

compared to the amount that was expected to be obtained under correct normal conditions.

Representativeness - expresses the degree to which data accurately and precisely represent
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a characteristic of a population, parameter variations at a sampling point, a

process condition, or an environmental condition.

Comparability - expresses the confidence with which one data set can be compared to

another,

The precision, or degree of agreement between measurements, is determined by the
standard deviation of a single measurement from the mean of the data set. Duplicates of
the same sample will be analyzed by the laboratory as a routine precision check. In

addition, one duplicate sample per sampling event, selected at random, will be analyzed as

a check on sampling and analytical technique.

The accuracy of a sample measurement is reported as percent spike recovery which
represents the percentage recovery of a known quantity of compound which is added to the
original sample and subsequently analyzed. The methods used in sample analyses will
contain quality control audit standards, including sample spiking, to be implemented to

ensure data reliability.

3.1.2 Qualitv Assurance Reports

The contract laboratory will prepare quality assurance documentation for all samples
analyzed for each sampling event and will make this documentation available to R & D
upon request. The level of detail will be sufficient to document all quality assurance

activities specified by the method and shall include but not be limited to:

- Periodic assessment of measurement data accuracy, precision, and completeness;
- Results of performance audits;
- Results of systems aundits; and,

- Significant quality assurance problems and resolutions.
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A summary of this documentation will be supplied to R & D to be maintained in the data
record. Summary information shall include, but not be limited to, percent spike recoveries

and the analytical results for duplicate samples.
3.2 Sampling and Field Measurements

Sections 2.0 and 4.0 discuss sample locations, frequency and statistical analysis to be
conducted, including rationale for sample locations. The constituents of concern, analytical
methods and measures to prevent cross contamination are also addressed. Additional

procedures regarding handling of samples are discussed below.

All sample bottle preparation, sample preservation, and maximum holding times shall
conform to the procedures described in the analytical method. Sample containers will be
prepared by the contract laboratory and will be used as received. The contract laboratory

will be responsible for disposing of all samples in accordance with Local, State and Federal

regulations.

Sample custody will be documented and maintained for all phases of sampling operations
carried out at the facilit. The following sections discuss both field and laboratory

procedures which will be carried out to ensure the integrity of the sampling effort.

32.1 Sample Identification

All samples will be tagged with an identification label which shall be attached directly to the

container. At a minimum, the following information will be placed on the label with a

waterproof pen.

- Name of Sampling Organization
- Sample Identification Number
- Date
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- Time

- Sample Type (i.e., grab, composite)

- Sampling Personnel

- Matrix (May be described by the sample ID #)

- Special Instructions or Precautions

As each sample is collected, a record will be made in the field notebook which further
identifies the sample. All samples will be placed in containers and taken to a central staging

area where they will be checked and recorded on a chain-of-custody form as described in

the following section.

3.2.2 Chain-of Custody Procedures

Chain-of-custody procedures provide documentation of the handling of each sample from
the time it is collected until it is destroyed. To maintain a record of sample. collection,
transfer between personnel, shipment, and receipt and handling by the laboratory, a
"Chain-of-Custody Record" will be included with each sample shipment. This document will
record pertinent information about each sample included in that shipment. Each time the
samples are transferred to another custodian, signatures of the person relinquishing the

sample and receiving the sample, as well as the time and date, will document the transfer.

Chain-of-Custody records will have each sample identified with the station number, date and
time of collection, matrix, number of containers per station, and analytical constituents.
Field forms will include copieé so that one copy may be retained while the original and at
least one copy are shipped with the samples. The facility manager will retain a copy of

the Chain-of-Custody record and keep it in the data record for inspection. If samples are
split to different labs, a copy will go to each lab. If additional sheets are required, the

person relinquishing the samples is responsible for filling out additional copies, or making

reproductions.
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The Chain-of-Custody Record will be placed in a protective cover and placed inside the
shipping container. All samples will be shipped by the most expedient method to the
specified laboratory. Samples will be packed so that no breakage occurs and the shipping

container sealed with evidence tape so that any sign of tampering is easily visible.

3.3 Sample Analysis

Chain-of-custody, sample preparation, holding times and analytical procedures have been

addressed previously. Additional information regarding sample analysis is provided below.

3.3.1 Instrument Calibration

Each analytical instrument will be calibrated in a manner consistent with EPA calibration
protocols and/or the contract laboratory's standard practice. Calibration documentation will

be documented in a notebook maintained by the laboratory.

3.3.2 Data Reduction, Validation and Reporting

Data transfer and reduction are essential functions in summarizing information to support
conclusions. It is essential that these processes are performed accurately and, in the case

of data reduction, accepted statistical techniques are used.

At a minimum, example calculations must be included with the summarized data to facilitate
review. The entry of input data and calculations should be checked and the signature or

initials of the data technician and reviewer(s) should accompany all data transfers with and

without reduction.

Data input and output sheets will be used by the contract laboratory in order to keep track
of data. These forms will record all information pertinent to the analytical procedure
such as standard curves, QC data, and final results.
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For routine analyses, sample response data information will be used to calculate the

following as applicable:

Quadratic regression line for standards,

Coefficient of variation for replicates,

oo

Spiked recoveries,

Reference sample concentrations, and

SIP

Sample concentrations.

QC criteria for acceptance will be derived from EPA or the contract laboratory's QC

program. The QC criteria will be stored in a data management file for easy retrieval.

If the samples in a sample lot do not pass all the QC checks then the results reported in all
samples processed in the same sample set must be considered as suspect and the analyses

may need to be repeated. The Laboratory QA Officer will be notified and the necessary

corrective action implemented.

The completed batch forms will be stored in files arranged for easy retrieval. Strip charts,

copies of parameter notebooks, and QC charts will be stored for each constituent in a

project notebook.

The contract laboratory manager will validate a portion of all preliminary data by field

group. Example tasks which may be included in the validation review are listed in the
following checklist:

1. Were holding times met for
each sample?

2. Were samples analyzed using
the methods specified in
the QA plan?
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3. Was a blank run for each
batch and properly subtracted
from sample?

4. Were the required number of
standards and spiked samples
analyzed with each batch?

S. Was the correlation coefficient
of the calibration curve
> 0.9957

6. Were spike recoveries within
the acceptance criteria stated
in the QA Plan?

7. Randomly select one value/batch
and trace back through the
calculations to the raw data.

Do the numbers agree?

3.3.3 Internal Quality Control Checks

The laboratory contracted by R & D will adhere to a strict internal quality control program
to assure data quality. Internal quality assurance procedures are designed to assure the

consistency and continuity of data. Internal quality assurance procedures include:

- Instrument performance checks

- Instrument calibration

- Documentation on the traceability of instrument
standards, samples, and data

- Documentation on analytical and quality control
methodology

- Documentation on sample preservation and
transportation

-11-
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Standard analytical quality control will include, but is not limited to:

- Duplicate Samples
At selected stations on a random time frame, duplicate grab samples are collected.
This provides a check of sampling technique and precision.

- Split Samples

A representative subsample from the collected sample is removed and both are
analyzed for the pollutants of interest. The samples may be reanalyzed or analyzed
by two different laboratories for a check of the analytical procedures.

- Spiked Samples

Known amounts of a particular constituent are added to an actual sample or to
blanks in concentrations at which the accuracy of the test method is satisfactory.
This method provides a proficiency check for the accuracy of the analytical

procedures.

If the method allows, one to six compounds with characteristics similar to those being
analyzed will be added to every sample prior to extraction. The percent recovery of these
compounds is indicative of the efficiency of the analysis at recovering the sample
compounds. A sample recovery within the range specified by EPA will be deemed

sufficient.

Standards will also be run daily to ensure that numerical data reflects the current sensitivity

of the instrument. Prior to any GC/MS analyses, the instrument will be tuned to meet

particular specifications.
3.4 System Audits
Two types of audit procedures will be used by the contract laboratory to assess and

document performance of project staff--system audits and performance audits. These are

performed at frequent intervals under the direction of the Laboratory QA Supervisor.

.12-
SSP793.R&D



These audits form one of the bases for corrective action requirements and constitute a

permanent record of the conformance of measurement systems to QA requirements,

System audits are inspections of training status, records, QC data, calibrations, and
conformance to Standard Operating Procedures without the analysis of check samples.

System audits will be performed periodically on laboratory and office operations.
The systems audit protocol is summarized as follows:

1. Laboratory Operations--The Laboratory QA Supervisor will check:

Parameter and/or laboratory notebooks;
Instrument logbooks;

Sample log-in, dispensing, and labeling for analysis;
Updating of QC charts of the spikes; and

Final approval of data from each sample lot.

L S L

In addition, the Laboratory QA Supervisor will monitor all experiments to assure
complete adherence to approved analytical methods.

2. Final Reports--The Laboratory QA Supervisor will review all final reports and
deliverables.

Performance test sample programs administered by various government agencies are also

used as a basis for the Laboratory QA Supervisor's performance audit.

4,0 DATA MANAGEMENT

R & D will implement these data management procedures in order to document and track

analytical data, These procedures address the data record, the data presentation format,

and project file requirements.
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4.1 Data Record and Presentation

A data record will be maintained at the facility which contains chain of custody records,
analytical results received from the outside laboratory, a statistical evaluation of the data,
and a summary presentation of the data in tabular form. This information will be

maintained as a distinct unit for each sampling event.

Data received from the laboratory will be required to contain the following information:

- A unique sample identification code which includes the sample location.
- Sampling personnel and date of collection.
- The constituent being analyzed and unit of measure.

- Analytical results with the minimum detection limit.

The sample identification code used for soil samples will identify the matrix, specific

location, month and the year as shown in the following example for location 9,

509-0693
S = soil
09 = location 9
06 = June
93 = 1993

Duplicate samples or additional samples at the same location during each sampling event

will have an additional designation as shown:

$09-0693A, S09-0693B, etc.
This unique sample identification code will be used to identify a particular sample on all

presentations of the data.
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All laboratory data will be summarized in tabular form for each sampling event. For each
constituent, the sample identification code and concentration at each location will be noted.
Any concentrations recorded as less than the detectable limit will have the lower detectable
limit numerical value shown (ie., < 0.1 mg/kg). The lower detectable limit will be
established with the laboratory prior to analyzing the first set of samples and will be in

accordance with the method used, subject to possible interferences.

For each constituent, the background data set and the burn area data set generated after
one year of operation will be analyzed to determine the arithmetic mean and variance for
each. The means for each data set will be compared using the Cochran’s Approximation
io the Behrens-Fisher Students' t-test as outlined in 40 CFR Part 264, Appendix IV. A one-
tail test using a standard t-table at a 0.025 level of significance will be used to compute the

critical t value. Values recorded as less than the lower detectable limit numerical value will

have that value applied in the statistical analysis.

A data summary showing the t-statistics for each constituent will be prepared in tabular
form and maintained in the data record. If a constituent concentration is recorded as less

than detectable for all sample locations, it will not be included in the statistical analysis

summary table.

In the event that the burn area data set mean exceeds the background mean, additional
methods of presenting the data may be used to further assess the data sets. These methods
may include graphs showing constituent concentrations at a particular sample location over

time or isopleth plots.
42 Data Files Maintenance

The analytical laboratory contracted by R & D will maintain data generated from soil
analyses in a manner consistent with the particular laboratory's standard practice. Hard
copies of the analytical data will be provided to R & D to be placed in the data record. As
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stated previously, the data record will also contain chain-of-custody forms, a tabular
presentation of the raw data, a statistical evaluation and tabular presentation of the

statistical analysis.

In addition to the hard copies contained in the data record, the tabular presentations will
be maintained on computer disk. These disks will be maintained at the facility with the data

record. Also, the data tables and any summaries related to analytical results will be placed

in the facility operating record.
5.0 HEALTH AND SAFETY PLAN

R & D maintains a health and safety plan for all contractors working at the site. This plan,
which is located in Appendix B, is comprehensive and provides for the protection of all
persons at the facility. Persons conducting soil sampling will not be in close proximity to the
. burn area and will be minimally exposed to storage areas. There will be no direct exposure
to waste and exposure to soil will be minimized through Level D protection and the use of

disposable latex gloves.

6.0 PROJECT MANAGEMENT

6.1  Key Personnel

The facility manager, Jim Gallion, will have direct responsibility over implementation of the
soil monitoring plan. He will be responsible for securing outside contractors, ensuring that
provisions of the health and safety plan are followed, and maintaining data files and records.
Mr. Gallion has vast experience in the waste disposal industry including employment as a
health and safety officer at a Louisiana hazardous waste treatment facility as well as

experience in handling explosive and reactive waste.

Richard Crain, facility operations manager, will share responsibility with the facility manager
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to ensure that soil monitoring is implemented at the facility in accordance with this plan.
Mr. Crain has been the operations manager at R & D since its inception and is thoroughly
familiar with the operation. He has significant experience in handling explosive and reactive

waste; environmental affairs; and management.

R & D will employ an outside contractor(s) for sampling and analytical work. These

contractors will report directly to the facility manager and operations manager.

6.2 Scheduling

An outside contractor(s) for soil sampling and analysis will be secured at least 30 days prior
to initial treatment of waste in the proposed burn units. Prior to initiating thermal
treatment, the first round of soil samples will be collected as described in Section 2.0. Itis
anticipated that samples can be collected in a single day and that analysis can be completed
within 45 days. An additional 45 days will be used to develop data tables, evaluate the data

statistically and prepare a data summary or other necessary documentation.

After one year of operation, the first complete set of samples will be collected with
analytical and data analyses completed within an additional 90 days. Raw data tables will
be placed in the operating record for the year that samples were collected. Any reports
generated as a result of discrepancies in the background and burn area data sets will be

submitted to the LDEQ or the EPA within 30 days after data analyses is complete.
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APPENDIX A

USATHAMA METHOD FOR ANALYZING TEN EXPLOSIVES BY HIGH
PERFORMANCE LIQUID CHROMATOGRAPHY



I.

1l.

Ten Explosives by High Performance tiquid Chromatography

SUMMARY
A, Analytes

B.

c.

A.

The following nitro-explosives are quantified:

HMX suesvenes Octahydro-l.3,5,7-tetran1tro-1,3,S,T-tetrazocine Cyclo-
tetramethylenetetranitramine

RDX o.eseees Hexahydro-1,3,5-trinitro-s-triazine Cyclotetramethyiene-
tetranitramine

NB ¢esosecess Nitrobenzene .

1,3-DNB .... 1,3-dinitrobenzene

1,3,5-TNB .. 1,3,5-trinitrobenzene

2,4-ONT +... 2,4-dinitrotoluene

2,6-DNT «... 2,6-dinitrotoluene

TNT sancdsas 2,4,6-tl‘1n1tr‘0t01 yene

2A,4,6-DNT . 2-amino-4,6-dinitrotoluene

Tetryl caves A-methyl-N,2,4,6-tetranitroanaline

Matrix

This procedure is applicable to the analysis of nitro-explosive
compounds fn soil and ash.

General Method

A fixed amount of acetonitrile is pipetted into a clean vial
containing an accurately weighed aliquot of representative soil, The
mixture §s thoroughly mixed and filtered. The resulting filtrate is
analyzed by high performance 1iquid chromatography {HPLC) and the
concentration, in ug/g of soil, for each nitro-explosive is

calcuylated.

APPLICATION

Calibration Range

HMX ececeewe 0.5 to 10 pg/ml Tetryl .eee.. 0.25 to 5 pg/ml
RDX eeesecss 0.5 to 10 ug/ml TNT veveeeese 0.25 to 5 ug/ml
1,3,5-TNB .. 0.25 to 5 pg/ml 2A,4,6-DNT .. 0.25 to 5 ug/ml
1,3'0“3 sese 0.25 to 5 ug/ﬂﬂ 2|6‘DNT asane 0.25 to 5 ug/ﬂﬂ
NB eeveceees 0.25 to 5 pg/ml 2,4-DNT ..... 0.05 to 1 pg/ml

Test Concentration Range

HHX ssvsvas 2.43 to 48.7 ug/g Tetl‘ﬂ sesuse 1.20 to 2400 I.Ig/g
ROX scecanse 2.46 to 49.3 ug/g TNT eenccenee 1-23 to 24'6 119/9
1,3,5-TNB .. 1.25 to 24.9 ug/g 2A,4,6-ONT .. 1,24 to 24.8 ug/g
1.3-DNB TEE) 1-19 to 2308 ug/g Z.B-DNT esaae 1-25 to 25.2 “glg
NB cossneees 1,25 to 25.0 ug/9 2 ,4-DNT oa... 0.235 to 4.71 ug/g




——

B. Sensitivity

C.

F.

HHX [EXXRERE NN ¥
RDX T Y EERE NN Y]
1,3,5-TNB ...
1.3‘0“8 s ean
NB 'YEXREREN N X )
TetryI esseee
2A,4,6-DNT ..
Z.G'DNT ss0 s
2.4'DNT [ E RN X
TNT IR R RN B NE N

0.0735
0.0611
0.0275
0.0207
0.0286
0.0517
0.0286
0.0233
0.0396
0.0178

Reporting Limits

Compound n (ug/gram)

HHX LN KN BN N N
RDX sessansane
1’3|5'TNB LN
1,3-DN8 asnes
HB sacsestB e
Tetry1 LR
THT cstenssans
2A.4,6-DNT LR
2,6-DNT ccees
2.4'DHT [N XN

Interferences

1. Any compound that is extracted from the soil with simflar
retentfon time and absorbance will cause a high value.

2. Tetryl will break down in the presence of water.

Analysis Rate

Approximately eighteen sam
period. This does not inc

4.

3.
1.

08
25
51

Safety Information

All compounds are potentially explosive.
the following areas:

l. Keep all materials cooled and properly stored.

2. Some materials in their pure form need to be stored in water.

3. Do not allow solvents to evaporate.

-

count
count
count
count
count
count
count
count
count
count

les could be analyzed in an 8-hour time
ude QA/QC samples.

Caution must be exercised in



11I. APPARATUS AND CHEMICALS

A. Glassware/Hardware

100 5-m1 glass serum vials + teflon septa + aluminum crimp tops
100 12-ml1 glass vials with teflon lined screw caps
20 10-u1, 20-y1, 100-u1 and 500-yl glass syringes
6 1.0-ml, 2.0-m1, 5.0-m1 volumetric pipets
100 1.8-m] autosampler vials with screw caps and teflon septa
100 Lidex LID-X filter syringes with 0.45 u glass microfiber filter

1 Sonicator
20 Class A 5-ml and 1-ml volumetric flasks

B. Equipment and Operation .

1. Analytical System

Perkin Elmer Series 4 HPLC metering and pumping system
Perkin Elmer ISS 100 auto-injector

Perkin Elmer LC95 spectrophotometric detector

Perkin Elmer LCI 100 {integrator

2. Chromatographic System

1C 18 guard column 2 cm x 4.6 mm 5-u
LC 18 column (25 cm long by 4.6 mm inside diameter)
3. Analytical Conditions
a. Auto-injector
15 y1 fnjection
50 ul injection loop
b. Metering and Pumping
{;Tﬁ) (mﬁ};:nf Acetoﬁitrile Het:anol Haze?aahg::jff
Equilibrium 0.5 1.0 15 40 45
1.0 13.0 1.0 15 40 45

c. Detector

Wave length - 254 nm
Response time - 5000 milliseconds

Range - 0.5



o

d. Integrator

Start time - 0.00 min
End time - 20.0 min
Chart speed - 5 mm/min
Attenuation - 8

Offset = 5

Auto zero on

Tic marks on
Start time 4.8 min

e. Retention Times (40.15 min)

HMX ecevonscese * 5.63'min Tetryl ..e... 12.67 min
RDX [ E A E NN NNN) 7.29 min TNT [ E R X NENNIN] 14-03 min
1,3,5-TNB ... 9.34 min 2A,4,6-DNT .. 14.67 min
1.3-DNB ssees 11-17 mil‘l Z'G-DNToooo-o 15.10 I'llin
NB ¢veecences 12.07 min 2,4-DNT ..... 16.29 min

C. Analytes
Melting Point Qlcm3
CAS # (°C} Density
HMX caasnesary 2691-41'0 - - -
RDX ssspousss 121'82-4 205 1082 @ 20°c
1,3,5-TNB ... 99-35-04 122.5 1.76 @ 20°C
1.3"0'& asasse 99'65-01 118 1-57 @ 20°C
NB X EEEEXEIN] 98‘95"3 6 10205 @ 15'(:
Tetr_ﬂ sssenge -tea 131 1.5? @ 20°C
2,A,4,6-DNT . 35572-78-2 - -—
2,6-DNT <eeoe 606~20-2 66 1.28 @ 111°C
2|4"DNT asvee 121"14"'2 71 1.32 @ 71°c
TNT sSeasstnse 118"96-7 80'1 1.65 @ zooc
D. Reagents and SARMS
1. Acetonitrile, distilled in glass, KPLC grade. N
S
2. Methanol, distilled in glass, HPLC grade.
3. ASTM Type [ water.
4, SARMS, provided by USATHAMA Central QA Lab, as follows:

Compound Lot Mumber % Purity
HMX cecacncae 1217 99.12
RDX avassevee 1130 99-95
1|3.5“TNB msa 1154 99.99
1,3-0"3 sseea 2250 99.99
NB [T XYY FRY 2177 99076
Tetryl s.vune 1149 99.95
2,A,4,6-DNT , ;1279 99.99
Z[E‘DNT eadse s 1148 99.99
z."DNT LEX N 1147 99098
TNT ceeeceens 1129 99.99



IV. CALIBRATION
A. Initial Calibration

1. Standards
a. Stock Standard

Actual Final

p4 Weight - Volume “Conc

Compound Lot # Purity (mg) - (ml) ug/ml

. HMX 1217 99.12 12.41 5.0 2482
RDX 1130 99.95 11.73 5.0 2346
1,3,5-TNB 1154 99,99 9.895 5.0 1979
1,3-DNB , 2250 99,99 9.89 5.0 1978
NB 2177 89.76 10.13 5.0 2026
Tetryl 1149 - 99.95 9.11 5.0 1822
TNT 1129 99.99 10.06 5.0 2012
2A,4,6-DNT 1279 99.99 9.36 5.0 1872
2,6-DNT- 1148 99.99 11.23 5.0 2246
2,4-ONT 1147 99.98 9.34 5.0 1868

A1l SARMs were accurately weighed to four places directly into
a clean, tared S5-ml serum vial. 5 ml of solvent was added to.
each using a 5-ml volumetric pipet. Those compounds which are
stored {n water were allowed to air dry prior to weighing.

The stock standard is stored at 0-4°C in a 5-ml serum §1a1
with a teflon septum and crimped seal The standard can be
kept up to three months. '

b. Intermediate Standard (ID # 90987-2)

: Conc Stock Dilut1on Conc

Compound (pg/mi)- Volume (mu Volume (ml ) ‘ug/ml

HMX 2482 0.400 5 198.6

RDX : 2346 0.400. . 8 187.7
1,3,5-TNB 1979 0.250 5 98.95
1,3-0NB 1978 0.250 5 - 98,90

NB 2026 0.250 5 101.3
Tetryl . 1822 0.270 5 98.39

TNT 2012 " 0.250 5 100, b~ ==
2A,4,6-DNT 1872 0.260 5 97.34 I
2,6-0HT 2248 0.230 5 103.3 -
2,4-DNT 1868 0.050 5 18.68 -

Using glass syringes with an accuracy of 10.1% aliquots of the
stock solutions are transferred to a 5-m1 Class A volumetric
flask and brought teo volume with acetonitrile.

The {ntermed{ate standard {s stored at 0-4°C in a serum vial
with a septum and crimped seal. The intermediate standard can

be stored up to 30 days.
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c. Calibration Standard

1. ID # 927-05 (0.05 x TRL}
Aliquot  Final Final
Parent  Conc Parent  VYolume Yolume Con¢

Compound 10 # (ug/ml) (m) (m)  {ug/))
HMX 90987-2 193.6 0.012 - 5.0 0.4766
RDX 90987-2 187.7 D.012 5.0 0.4505
1,3,5-THB 904%87-2 98.95 0.012 5.0 0.2374
1,3-DNB 90987-2 98,99 0.012 5.0 0.2374
NB 90687-2 101.3 0.012 5.0 0.2431
Tetryl 90987-2 98.39 0.012 5.0 0.2361
TNT _ 90987-2 100.6 0.012 5.0 0.2414
2A,4,6-DNT 90987-2 97.34 0.012 5.0 0.2336
2,6<DNT 90987 -2 103.3 0.012 5.0 0.2479
2,4-DNT 90987-2 18.68 0.012 5.0 0.0448

The aliquot volume was obtained using a microliter syringe and
was diluted to volume in a Class A volumetric flask with a 15%

acetonftrilie, 40% methanol, and 45% water solution.

2. 1D # 927-1 (1.0 x TRL)
Aliquot  Final Final

Parent Conc Parent VYolume Yolume Conc

Compound 10 # (ypg/ml) {ml) (m1) (ug/1)
HMX 90987-2 198.6 0.025 5.0. 0,9930
RDX 90987-2 187.7 0.025 5.0  0.9385
1,3,5-TNB 90987-2 98.95 0.025 5.0  0.4945
1,3-DNB 90987-2 98.90 0.025 5.0 0.4945
NB 90987-~2 101.3 0.025 5.0  0.5065
Tetryl 90987-2 98.39 0.025 5.0 0.4920
TNT 90987~2 100.6 0.025 5.0 0.5030
2A,4,6-DNT 50987 -2 97.34 0.025 5.0 0.4867
2,6-DNT 90987-2 103.3 0.025 5.0 0.5165
2,4-DNT 90987 -2 18.68 0.025 5.0 0.0934

The aliguot volume was cbtained using a microliter syringe and
was diluted to volume §n a Class A volumetric flask with a 15%
acetonitrile, 40% methanol, and 45% water solution.

3. ID #827-2 (2 x TRL)
Alfquoet Final  Final
Parent Conc Parent VYolume Volume Conc

Compound 10 # {ug/m1) (m1) (ml}  (wo/1}

HMX 90987-2  198.6 0.050 §.0 1.988 ==
ROX 90987-2  187.7 0.050 5.0 1.877
1,3,5-TN8  90987-2 98.95 0.050 5.0  0.9895

1,3-DNB 90987-2 98.90 0.050 5.0  0.9890

NB 90987-2  101.3 0.050 5.0 1.013

Tetryl 90987-2 98.39 0.050 5.0 0.9839

-
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Aliquot Final Final
Parent Conc Parent Yolume Volume Conc¢

Compound 10 4 (wg/mi) {m1) (m)  {ug/1)
TNT 90987-2 100.6 0.050 5.0 1.006
2A,4,6-DNT 90987-2 97.34 0.050 5.0 0.9734
2,4=DONT 90987-2 18.68 0.050 5.0 0.1868

e ali1quot volume was obtained using a microliter syringe an
was diluted to volume in a Class A volumetric flask with a 15%
acetonitrile, 40% methanol, and 45% water solution.

4. 1D # 927-5 (5 x TRL)
¢ ‘ Aliquot Final Final

Parent Conc Parent Volume volume Conc

Compound 10 # (pg/ml) (m1) {ml) (ug/1)
HMX 90987-2 198.6 0.120 5.0 4.766
RDX © 90987-2 187.7 0.120 5.0 4,505
1,3,5-TNB 50987-2 98.95 0.120 5.0 2.374
1,3-0ONB 90987-2 98.90 0.120 5.0 2.374
NB 90987-2 101.3 0.120 5.0 2.431
Tetryl 90987-2 93.39 0.120 5.0 2,361
TNT 90987-2 100.6 0.120 5.0 2.414
2A,4,6-DNT 90987-2 97.34 0.120 5.0 2.336
2,6-DNT 90987~-2 103.3 0.120 5.0 2.479
2,4=DNT 90987-2 18.68 0.120 5.0 0.4483

”;E allquot volume was obtained using a microliter syringe and

was diluted to volume in a Class A volumetric flask with a 15%
acetonitrile, 40% methanol, and 45% water solution.

5. ID # 927-10 (10 x TRL) :
Aliquot  Final Final

pParent Conc Parent VYolume Volume Conc

Compound 1D # (pg/ml) (m1) (m1) {vg/1)
HMX 90987-2 198.6 0.250 5.0 9.930
ROX 90987-2 187.7 0.250 5.0 9.385
1,3,5-TN8 90987-2 98.95 0.250 5.0 4,948
NB 90987-2 101.3 0.250 5.0 5.065
Tetryl 90987-2 98.39 0.250 5.0 4.919
TNT 90987-2 100.6 0.250 5.0 5.030
2A,4,6-DRT 90987-2 §7.34 0.250 5.0 4,867
2,6-DNT 90987-2 103.3 0.250 5.0 5.165

0.250 5.0 0.9340

2,8=-DNT 90987-2 18.68
The aliquot volume was obtained using a microliter syringe and

was diluted to volume in a Class A volumetric flask with a 15%

‘acetonitrile, 40% methanol, and 45% water solution.

These standards can be stored up to 5 days. They should be

kept in a crimp topped S-ml serum vial with a teflon septum, -

at 0-5°C. . ~= o
. —
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3.

Instrument Calibration

Fiow rate should be checked upon initial start-up of the HPLC
system (by visually examining the flow rate and checking for any
pressure drop), along with other operating parameters i.e.
wavelength, mobile phase concentration, pressure drop over the
system, to ensure stable conditions,

An inftial equilibration time of approximately 15 minutes fis
recommended.

At the end of the day the HPLC system should be flushed with 100%
acetonftrile until.a stable pressure drop s observed and then

“allowed to equilibrate for 15 minutes prior to shut down.

The first ahalysis of the day is a mobile phase blank to ensure
that there are no system i{nterferences.

Analysis of Calibration Dath

The criteria for acceptability is 1) 10 x TRL +10% and 2) good
recovery of a standard prepared by an independent party from SARM,

a. Standard {riteria

. Compound Lower Limit {ug/1) Upper Limit (pg/1)
HMX 8.77 10.71
RDX 8.87 10.85
1,3,5-Ta8 4.48 5.48
1,3-DNB 4.28 5.24
NB 4.50 5.50
Tetryl 4.32 5.28
TNT 4.43 5.41
2A.,4,6-DNT 4.46 5.46
2,6-DNT 4.59 5.61
2,4=0ONT (.85 1.04

b. Check Standard

Average
Conc  Pre-Certification Upper Lower

Compound Lot # (ug/1) Concentration Limit  Limit
NB 2117  1.100 K/A 1,298 0.902




B.

Daily Calibration

1.

Standards

Stock Standard

Actual Final

% Weight Yolume Conc
Compound Lot 4 Purity (mg) (m1)  (pg/m1)

HMX 1217 99.12 12.41 5.0 2482
RDX 1130 99.95 11.73 5.0 2346
1,3,5-TNB 1154 99.99 9.895 5.0 1979
1,3-DNB 2250 , 99.99 9.89 5.0 1978
NB 21717 99.76 10.13 5.0 2026
Tetryl 1149 99.95 9.11 5.0 1822
TNT ' 1129 99.99 10.06 5.0 2012
2A,4,6-DNT 1279 99.99 9.36 5.0 1872
2,6-DNT 1148 99.99 11.23 5.0 2246
2,4-DNT 1147 99.98 9.34 5.0 1868

A1l SARMs were accurately weighed to four places directly into
a clean, tared S-ml serum vial. 5 ml of solvent was added to
each using a 5-m1 volumetric pipet. Those compounds which are
stored in water were allowed to air dry prior to weighing.

The stock standard is stored at 0-4°C in a 5-ml serum vial.
with a teflon septum and crimped seal., The standard can be
kept up to three months. '

Intermediate Standard (ID # 90987-2)

Conc Stock Dilution Conc

Compound (pg/ml) Yolume (m1) Volume (m)) pg/ml
HMX 2482 0.400 5 198.6
RDX 2346 0.400 5 187.7
1,3,5-TNB 1979 0.250 5 98.95
1,3-DNB 1978 0.250 5 98.90
NB 2026 0.250 5 101.3
Tetryl 1822 0.270 5 98.39
NT 2012 0.250 5 100.6
2A,4,6-DNT 1872 0.260 5 97.34
2,6=0NT 2246 0.230 5 103.3
2,4-DNT 1868 0.050 5 18.68

Using glass syringes with an accuracy of 20.1% aliquots of the
stock solutions are transferred to a 5-ml Class A volumetric
flask and brought to volume with acetonitrile.

The intermediate standard {s stored at 0-4°C in a serum vial
with & septum and crimped seal., The intermediate standard -can

be stared up to 30 days.



3.

4,

Analysis of Calibration Data

The criteria for acceptability of data is :10% of the peak area

found in the fnitial calibration of the 10 x TRL standard.

Calibration Checks

Standard Check

Day 1 Day 2 Day 3 Day 4

HMX '

Initial v 98,28 104.26 104.51 106.84

Final 104.26 105.48 106.84 105.63
RDX '

Initial 58.87 ¢3.87 101,50 101.52

Final 98.78 104.28 101.52 105.04
1,3,5-TN8

Init{al 98.94 99.56 99.02 100.99

Final 99.56 99.38 100.99 101.83
1 '3-DNB

Initial 99.17 98.36 99.01 101.70

Final 98.36 102.22 101.70 100.87
NB '

Initial 99.09 98.57 99.94 101.95

Final 98,57 99.94 101.95 101.14
Tetryl

Inftial 95,57 © 41.15 0 9

Final 41,15 27.20 0 53.6*
2A.4 ,G-DHT

Initial 99.60 94.45 101.14 102.69

Final 94.45 101.52 102.69 96.12
2,6=-DNT

Initial 99.20 97.73 99.27 101.42

Final 87.73 100.12 101.42 101.33
2,4-ONT

[nft{al 99.26 95.10 . 98.46 99.49

Final 95.10 97.21 99.49 97.76

% Return on 10 TRL

*Fresh solutfon prepared.



b. Check Standard

% Return on 10 TRL
Day 1 Day 2 Day 3 Day 4

NB :
Initial 99.80 83.87 90.52 84.93

Final 93.87 89.06 84.93 89.60

NOTE: Check standard was made by diluting a stock standard
prepared by a qualified independent party from a USATHAMA

SARM.

»

V. CERTIFICATION TESTING

A. Soil Spikin

1.

2-

3.

36 aliquots of =2 grams of USATHAMA standard soil were weighed out
fn ctean, tared 5-ml serum vials and the weight recorded to the

nearest 0.001 gram,
The vials were labelled as follows:

Group | Group 11 Group III  Group IV Group ¥ Group V!

D1-HP-00 D1-HP-0.5 D1-HP-1 D1-HP~2 Di-hHP-5  D1-HP-10.0
D2-HP-00  02-HP-0.5 D2~RP-1 D2-HP~2 02-HP-5 D2-HP-10.0
D3-HP-00 03-HP-0.5 D3-HP=1 D3-HP-2 D3-HP-5  D3-1P-10.0
D4-HP-00  D4~HP-0.5 D4-HP-1 D4-Hp-2 D4-HP-5  D4-HP-10.0
D5-HP-00  DS-HP-0.5 D5-HP-1 D5-HP-2 D5-HP-5  DS-HP-10.0

06-HP-00  D6-HP-0,5 D6-HP-1 D6-HRP-2 D6-HP~-5 _ D6-HP-10.0
The following solution #092787-1 was used for spiking the sofls,

Conc, of Aliq. Final
Compound Parent Yol, Final Conc.
Name Sol'n. ng/yl  (ml) Vol. (ml) ng/yl
HMX 2482 0.7 5.0 347.5
ROX 2346 0.75 5.0 351.9
1,3,5-TN8B 1979 0.45 5.0 178.1
1,3-DB 2020 0.42 5.0 169.7
NB 2882 0.31 5.0 178.7
Tetryl ' 1822 0.47 5.0 171.3
TNT~ 2012 0.44 5.0 177.1
2A .4 ,6-0KT 1872 0.47 5.0 176.0
2,4-DNT 1868 0.09 5.0 33.62
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¢. Calibration Standard

1. 1D # 927-10 (10 x TRL)
Aliquot Final Final
Parent Conc Parent VYolume Yolume Conc

Compound 10 # {ug/ml} (m3) {ml) {ua/1)
HMX 90987-2 198.6 0.250 - 5.0 9,930
RDX 90987 -2 187.7 0.250 5.0 9.385
1,3,5-TN8B 90987 ~2 98,95 0.250 5.0 4,948
1,3-DN8 90987-2 98.90 0.250 5.0 4,945
NB 90987-2 101.3 0.250 5.0 5.065
Tetryl 909872 98.39 0.250 5.0 4,919
TNT 90987~2 100.6 0.250 5.0 5,030
2A,4,6-DNT  ~ 90987-2 97.34 0.250 5.0 4,867
2 ,6-DNT 90987-2  103.3 0.250 5.0 5.165
2,4-DNT 90987=2 18.68 0.250 5.0  0.9340

The aliquot volume was obtained using a microliter syringe and
was diluted to volume 1n a Class A volumetric flask with a 15%
acetonitrile, 40% methanol, and 45% water solution,

Shelf life is 5 days {if stored at 0-4°C.

Instrument Calibrat{fon

Flow rate should be checked upon inftial starteup of the HPLC
system (by visually examining the flow rate and checking for any
pressure drop), along with other operating parameters i.e,
wavelength, mobile phase concentration, pressure drop over the
system, to ensure stable conditions.

An inftial equilibration time of approximately 15 minutes 1
recommended. .

At the end of the day the HPLC system should be flushed with 100%
acetonitrile unt{l a stable pressure drop is cbserved and then
alTowed to equilibrate for 15 minutes prior to shut down.

The first analysis of the day is a mobile phase blank to ensure™ <> =
that there are no system interferences. D

1. Blank .

2. 10 x TRL #927-10
3. Blank

4, Check STD

5. Blank '

6. Sample

7. Sampie

End of day
B. 10 x TRL  #927-10

9. Blank
10. Check Std



4.

Spike the samples as follows:

Group Group  Group group Group Group
I Il 111 Iv v Vi

00 1 14 1 28 4l 56 ul 140 yl 280 yul
Spike Spike Spike Spike Spike Spike

HMX 0.0 4.87 9.73 19.46 48.65 97.30 T
RDX 0.0 4.93 9.85 19.71 49,27 98.53
1,3-DNB 0.0 2.49 4.99 9.87 24.93 45,87
1,3,5-TNB 0.0 2.38 4.75 9.50 23.76 47.52
NB 0.0 2.50 5.00 10.01 25.02 50.04
Tetryl 0.0 2.40 4.80 5.59 23,98 47.96
TNT 0.0 2.48 .96 9.92 24.79 49,59
2A,4 ,6=-ONT 0.0 2.46 4.93 9.88 24.64 48.28
2,6-DNT 0.0 2.52 5.03 10.06 25.16 50.32
2,4-DNT 0.0 0.471 0.941 1.88 4.71 9.41

a. These values are the total ug of each compound spiked ontb the
2-gram aliquots of USATHAMA standard soil.

b. The soll was spfked by injecting the appropriate volume
indicated in each group of the intermediate standard 092787-1

directly on to the weighed soil in the 10-m1 vial with a
microsyringe.

c. The solvent was evaporated from the soil using a stream of
helium to gently blow the solvent off. The soil was allowed

to set 1 hour before extract{on solvent was added.

Soil Extraction

1.

2.

3I

4,

5.

To each vial with the weighed and spiked soil, 5 ml of
acetonitrile was accurately pipetted and capped securely with a

crimped top and teflon septum.

The solution was vigorously shaken by hand for 5 seconds to assure
that all the soil surface areas were wetted.

The vials containing the sofl and extract were placed so that they
did not touch and were suspended approximately 0.25 fnches above
the sonicatfon head in the cup horn attachment for the sonicator.
The solutions were sonicated for 10 minutes at a power control
knob setting of 7 after tuning. The sonicating bath was main-
tained at a temperature of less than 120°F.

The soil and solvent were shaken thoroughly and then separated by
centrifuging for 5 minutes at 200 rpm.

An aliquot was taken from the vial and filtered through a
0.45-micron glass fiber using a syringe filtration system.

-



cC.

6., 400 pl of filtrate was transferred to an autosamplier vial to which
400 ul of MeOH and water solution (20% MeOH + 80% H,0) was added.

Analysis by HPLC

Day 1 Day 11 Day 1II Day 1V
Blank Blank Blank : ElanE
Check STD 10 x TRL 10 x TRL 10 x TRL
Blank Blank Biank -~  Blank
0.50 x TRL Check STD Check STD Check STD
1 x TRL Blank Blank Blank
2 x TRL D2-HP=-00 D3-HP-00 D4~HP-0D
5. x TRL D2-HP-0.5 03-HP-0.5 04-KP-0.5
10 x TRL D2-HP-1 D3-HpP-1 D4-HP-1
Blank D2-HP-2' D3-HpP-2 D4-HP-2
D1-HP-00 02-HP=5 D3-HP=5 D4-HP-5
D1-HP-0.5 D2-HP-19 D3-HP-10 D4-HP-10
D1-HP-1 Blank Blank Blank
D1-HP-2 10 x TRL 10 x TRL 10 x TRL
Di-HP-~5 Blank Blank Blank
D1-HP~10 Check STD Check STD Check STD S
Blank M ———e
10 x TRL
Biank
Check STD

SAMPLE HANDLING & STORAGE

- A.

Sampling Procedure

1. Field

Field sampling will be performed by inserting stainless steel
shelby tube into the processed soil in the bucket of the front end
loader at regular pre-determined intervals. The processed soii
core collected will be sealed in the tube by covering both ends
with aluminum caps and stored in a secure repository.

The shelby tubes will be collected from the respository on a
routine basis which will not exceed 24 hours and taken to the

laboratory.

2. Laboratory

In the laboratory, equal weights of soil, free of rocks and
extraneous material, will be taken from the end of each tube for
the 24-hoyr sampling period and wiil be composited together. The
weight from each tube will vary depending on the number of tubes
collected, but 1t will be enough to give a final composite weight

of 200 grams.
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B.
c.
D.
; ' E.

a. Dry Brittle Soils -

If the samples are dry and brittle, then each weighed aliquot
will be broken up and placed in a ¢Tean glass container, The
glass container will contain a volume in excess of the amount
of soil to be added and sealed with a teflon Tined screw cap.
The jar will be shaken and/or stirred until {ts contents are

homogenous.

An {nitfal sub-sample will be taken for analysis. A second
sub-sample will be used to fill a labelled 40-ml1 glass vial

with a teflon lined screw cap. The glass vial will be
archived in a refrigerator at 4°C.

!

b. Moist Cohesive Soils

If the samples are moist and cohesive then each weighed
sample will be placed in a clean stainless steel round-bottom
bowl. The materifal will be thoroughly mixed and sub-divided
by hand until it {s mixed uniformly.

An initial suyb-sample will be taken for analysis. A second
sub-sample will be used to fi11 a labelled 40-ml glass vial
with a teflon lined screw cap. The glass vial will be ‘
archived in a refrigerator at 4°C.

Container

Stainless steel shelby tubes with aluminum caps
500-m), amber, wide-mouth jars with tefion lined screw caps

40-m1, amber glass vials

Storage Conditions

1. Field

A secure and tightly sealed repository box with an opening that
aliows the tubes to be dropped in as they are collected. The bdi"hi::f=h

will be at ambient temperature. b

2. Laboratory
Sample storage after compositing will be in a refrigerator at 4°C.

Holdiqg Times

Samples Sre to be extracted within seven days of sampling and analyzed
within 30 days of extraction.

Solution Verification

A control reference standard will be made in a separate lab by
qualified {ndividuals who are not involved in the project from

USATHAMA supplied SARMs,
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PROCEDURE
Sof! Extraction

A.

c.

1.

2.

3.

4.

5.

6..

7.

Sofl (0.25 grams for feed pile, 2 grams for processed sofl) {s
weighed to the third decimal and placed in a glass serum vial.

To each vial with the weighed and spiked soil, 5 ml of
acetonitrile was accurately pipetted and capped securely with a

crimped. top and teflon septum.

The solution was vigorously shaken by hand in order to assure that
all soils were wetted.

The vials containing the solutions were placed in a water bath so
that they did not touch, and were suspended approximately 0.25
{nches above the sonication head in the cup horn attachment. The
solutfons were sonicated for 10 minutes at a power control seeting
of 7 after proper tunfng. The sonfcating bath was maintained at a
temperature of less than 120°F.

The sonicated solution was thoroughly shaken and then separated by
centrifuging for 5 minutes at 2000 rpm.

An ali{quot was taken from the vial and filtered through a
0.45-micron glass fiber using a syringe filtration system.

400 pl of filtrate was transferred to an autosampler vial to which
400 ul of MeOH and water solution (20% MeQH + 80X Hy0) was added.

Chemf{cal Reactions

There are no compound modifications or derivatizations 1n thig method.

Instrumental Analysis

1.

2.

3.

Analytical Systenm

Perkin Elmer Series 4 HPLC metering and pumping system
Perkin Elmer ISS 100 auto-injector

Perkin Elmer LC95 spectrophotometric detector

Perkin Elmer LCI 100 integrator

Chromatographic System =N N
_\% :

LC 18 guard column Supelco 2 cm x 4.6 mm S-y
LC 18 column (25 cm long by 4.6 mm inside diameter) 5-u

Anaiytical Conditions

a. Aufo-inigctor

15
50 u! injection loop-
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b. Metering and Pumping

Time Flow 3 3 X
(min) (ml/min) Acetonitrile Methanol Water

Equil{brium 0.5 1.0 15 40 45.
Analysis Run 13.0 1.0 15 . 40 45

Pressure drop = ~J14.3 mpa.
¢. Detector

Wave length - 254 nm
Response time - 5000 mi11{seconds

Range - 0.5

d. Integrator

Start time - 0.00 min
End time - 20.0 min
Chart speed - 5 mn/min
Attenuatfon - 8
Offset - §

Auto zero on

Tic marks on

Start time 4.8 min

VIII. CALCULATION

1X.

Conc ug/g = LS'E

Where B = concentration in yg/ml as obtained from the cal{bration curve
using peak areas

W = weight of soil 1in grams
10 = 2 (dilution factor) x § mi
Concentration is expressed in ug/q wet weight,

DAILY QUALITY CONTROL

A. Control Samples

1.. Stock Standard
- Actual Final

% Weight Volume Conc
Compound Lot § Purity (mg) (ml) ug/ml
HMX 1217 99.12 12.41 5.0 2482 ——=
RDX 1130 99.95 11.73 5.0 2346
1,3,5-TNB 1154 99.99 9.895 5.0 1979
1,3-DN8 - 2250, 99.99 9.89 5.0 1978
NB 2177 99.76 10.13 5.0 2026



—_—

2.

3.

Actual Final

% Weight VYolume Con¢

Compound Lot # Purity {mq) {ml) ug/ml
Tetryl 1149 99,95 9.11 5.0 1822
TNT 1129 99.99 10.06 5.0 2012
2A,4,6-DNT 1279 99,99 9.36 £.0 1872
2,6-DNT 1148 99,99 11.23 5.0 2246
2,4-DNT 1147 99.98 9.34 5.0 1868

A1l SARMs were 2ccurately weighed to four places directly into a
clean, tared 5-ml serum vial. 5 ml of solvent was added to each

using a S5-m1 volumetric pipet. Those compounds which are stored
in water were allowed to air dry prior to weighing.

The stock standard is stored at 0-4°C in a 5-ml serum vial with a
teflon septum and crimped seal, The standard can be kept up to

three months.

Intermediate Standard

Conc Stock DPilution Conc

Compound (yg/mi) Volume {(m1) Volume (ml)  ng/ml
HMX 2482 0.700 5.0 347.5
RDX 2346 0.750 5.0 351.9
1,3,5-THB 1979 0.450 5.0 178.1
1,3-DNB 1978 0.450 5.0 178.0
NB 2026 0.450 5.0 182.3
Tetryl 1822 0.500 5.0 182.2
TNT 2012 0.450 9.0 181.1
2A,4,6-DNT 1872 0.500 5.0 187.2
2,6-ONT 2246 0.400 5.0 179.7
2,4-ONT 1868 0.090 5.0 33.62

Using glass syringes with an accuracy of :0,1% aliquots of the
stock solutions are transferred to a 5-ml Class A volumetric

flask and brought to volume with acetonitrile.

The {ntermedfate standard is stored at 0-4°C in a serum vial
with a septum and crimped seal. The intermediate standard can

be stored up to 30 days.

10 CRL

- : Aliquot Final Final
Conc Parent Volume Yolume Conc

Compound (pa/ml) (ml) (m1) {pa/1)

HMX 347.5 0.35 5.0 24.3
RDX 351.9 0.35 5.0 24.6 A
1,3,5-TNB 178.1 0.35 5.0 12.5 =
1,3-0N8 ~ 170.0 0.35 5.0 11.9



Aliquot  Final Final
Conc Parent Voluyme Yolume Conc

( Compound (ug/mi) (m1) (m) (/1)

: . NB 178.7 0.35 5.0 12.5
Tetryl 171.4 0.35 5.0 12.0

- TNT 177.1 0.35 5.0 12.4
24,4 ,6-ONT 175.7 0.35 5.0 12.3

2,6-DNT 179.7 0.35 5.0 12.6
2,4-DNT 33.62 0,35 5.0 2.35

The al{quot volume was obtained using a microliter syringe and
was diluted to volume in a Class A volumetric flask with a 21%
acetonitrile, 35% pethaqo]. and 44% water solution.

4§, 2 CRL
Aliquot Final Final

Conc Parent Volume Yolume Conc
Compound (yg/ml)} (m1) (mi)  (wgs1)

HMX 347.5 0.075 5.0 5.21

RDX 351.9 0.075 5.0 5.28

1,3,5-TKB 178.1 0.075 5.0 2.67

1,3-DNB 170.0 0.075 5.0 2.55

N8 178.7 0.075 5.0 2.68

Tetryl 171.4 0.075 5.0 2.57

TNY 177.1 0.075 5.0 2.66

ZA,A,G‘D“T 175.7 0.075 5.0 2&64

i 2,5-DNT 179.7 0.075 5.0 2.70
k 2,4-0KT 33.62 0.075% 5.0 0.504

w B. Control Charts

1. Description of Charts to be Maintained

Single day T-R control charts are prepared for each control
analyte using data from the duplicate spiked QC samples in each
lot to determine percent recovery:

Found Concentration
sTked Concentration X 100

Use of percent recovery allows for minor variatfons fn spiking
_salutfon concentrations.

To prepare control charts, the analyst should have access to the
following data:

e Percent recovey of each analyte in the two high concentration
" splked QC samples. (Class 1).

- o Average (X) percent recovery for the two spiked QC samples
(Class 1) in each lot.

4
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2.

e Difference (R) between the percent recoveries for the two
spiked QC samples (Class 1) in each lot.

The inftfal control chart shall be prepared using the four days of
certification data closest to the spiking concentration used

during analyses. The average X {(X), average range (R), and
control limits for ¥ and R shall be updated after each in-control

lot for the first 20 lots., Limits estabiished after lot 20 shall
be used for the next 20 iots. Control charts shall be updated
after each 20 lots, thereafter, using the most recent 40 points.

Three-point moving average control charts shall be maintained for
each control analyte spiked in the single low concentration spiked
QC sample (Class 1), single high sample .(Class 1A}, or the
additional spiked QC sample for extended ranges. The X-R
three-paint moving average control chart shall be constructed for

each control analyte as follows:

e Use percent recovery to allow for minor variations in spiking
concentration.

e The first plotted point is the average of the first three
recoveries (from certification, at concentrations nearest the

spiking level).

e Subsequent points are obtained by averaging the three most
recent individual recovery values (outliers excluded from

calculation, but not from plot).

e The range for each point is the difference between the highest
and lowest value for each group of three values.

Initial Warning and Control Limits from Certification Data (% Re-
COV&!‘! . .

Mean (X} Warning Limit (X} Control Limit (Xs)

HMX
10 x CRL 93.37 2.64 3.97
2 x CRL 91.60 42.72 . 64.24
RDX
10 x CRL 85.35 0.59 0.88
2-x CRL 74.80 5.97 8.97
TNB
10 x CRL 92,54 0.60 0.91

2 x CRL 107.63 16.62 25.0



X.

IX.

Mean (X) Warning Limit (Rt) Control Limit (i)
DRB
10 x CRL 100.71 2.19 3.30
2 x CRL 105,88 9.59 .17.02
NB
10 x CRL 87.45 4.00 6.02
2 x CRL 87.79 6.20 9.32
Tetryl
10 x CRL 141.04 7.26 10.93
2 x CRL 116.42 33.44 50.29
e
10 x CRL 87.85 3.47 8.51
2 x CRL 95.31 7.61 11.45
2,A,4,6-DNT
10 x CRL 87.89 3.86 5.81
2 x CRL 95.79 19.46 29.26
2 .s-DNT
10 x CRL 88.59 1.61 2.43
2 x CRL 89.24 7.93 11.92
2,4-DNT
10 x CRL 98.65 0.56 0.83
2 x CRL 93.88 5.60 8.43

NOTE: These values are calculated based upon the single day X-R

control charts calculations from Section J of the USATHAMA QA

Manual,

REFERENCES

A, USATHAMA, Method 8H, 1983,

DATA

A. Off-The-Shelf Reference Materials

No off-the-shelf reference materials are used in this procedure.

reference materfals are SARMS suppifed by USATHAMA,

ATl
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SITE HEALTH AND SAFETY PLAN



LATDLAW ENVIRONMENTAL SERVICES (THERMAL TREATMENT) , INC.
COLFAX, LOUISIANA

VISITOR/CONTRACTOR SITE HEALTH AND SAFETY POLICY

Laidlaw Environmental Services (Thermal Treatment), Inc.,
operates an explogive/reactive hazardous waste thermal treatment
facility, which meets the needs of industrial and commercial
generators. Prior to acceptance, each waste stream is carefully
reviewed and analyzed. All wastes stored at the facility are
maintained in sealed containers approved by the Department of
Transportation (DOT) for that specific material. Over the years,
Laidlaw has established a sound track record in regards to
compliance and safety.

General Classegs of Waste

Waste received by Laidlaw Environmental Services (Thermal
Treatment), Inc., is classified by the EPA as explosive/reactive
and by DOT as explosive, reactive, flammable.

1. Ignitability:
A characteristic of a substance, such as, but not limited to,
alcohol, which may cause such substance to ignite and burn
readily if not properly handled.

2. Reactivity:
A characteristic of a substance, such as, but not limited to,

by-products of explosives, which may cause such substance to
explode or generate harmful gases 1if not properly handled.

Associated Risks

Even though all waste brought into Laidlaw facilities are
packaged according to latest government accepted standards, the
materials should still be treated carefully. Safe handling and
maintaining a safety-minded attitude minimizes almost all of the
risks associated with the operation of an explosive/reactive
treatment business.

Notwithstanding due care and safety procedures, risks
associated with the waste exist. Flammable waste produce vapors,
which can cause effects on the body and which sometimes present an
inhalation hazard. Explosive/reactive wastes can decompose, and
under certain conditions, cause a violent fire or explosion.
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First Aid Procedures For Exposure

Should an incident arise where a visitor/contractor is exposed
or injured, prompt first aid in the first minutes of contact is
essential, if not life saving. If a visitor believes he is being
overcome by smoke, vapor, etc., he should move to an area of fresh
air immediately, and inform both supervisor and a Laidlaw
representative of the problem. If a visitor’s eyes come into
contact with chemicals, their eyes should be flushed with water
immediately for at least 30 minutes. If chemicals contact the
skin, the affected area should be rinsed for 15 minutes. If anycne
receives first aid for an exposure, he must see a physician to
check for any further effects.

General Safety Rules

1. All vigitors/contractors must sign in and out daily.

2. Smoking, eating or drinking shall be limited to designated
areas.
a. Food and drinks may be consumed ONLY in designated break

areas. Do not litter.

b. A smoking area has been designated outside the
administrative office building. Other smoking areas may
be designated with the approval of the Facility Manager.
ashes and cigarette butts are to be disposed of ONLY in
the containers provided.

3. Absolutely no person{s) under the influence or in possession
of any controlled substances or alcoholic beverages or
firearms will be allowed on the premises.

4. All visitors/contractors shall remain in the specified work
area unless Laidlaw gives specific permission otherwise.

The restrooms in the office area may be utilized.

At no time is a visitor/contractor allowed to be in the
explosive/reactive area without a Laidlaw personnel escort.

5. Laidlaw equipment shall only be operated by Laidlaw personnel.

€. Appropriate safety equipment, such as eye protection, must be
WOTTL.

7. INAPPROPRIATE BEHAVIOR, UNSAFE ACTS OR VIOLATION OF LAIDLAW

SAFETY RULES WILL RESULT IN THE IMMEDIATE EXPULSION OF THE
VIOiATOR FROM LAIDLAW PROPERTY.
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8. A copy of Laidlaw Environmental Services procedure SAF-05-0,
Contractor Safety Requirements, along with Employee Health &
Safety Rules is attached as part of this policy for additional
guidance.

Personal Safety

A certain amount of responsibility must be assumed by the
visitor concerning his personal safety. After each work shift and
before eating or drinking, the worker should wash in order to avoid
possible contamination. Most importantly, perscnal safety at
Laidlaw entails using commons sense before attempting any job or
task. If you have a question, ask first, then act.

Adgreement
I acknowledge and agree, as of this day of ]
19 , that I have read, understand and will comply with the

"Wisitor/Contractor Site Health and Safety Policy" for Laidlaw
Environmental Services (Thermal Treatment), Inc.

Visitor: :
(Print Name) {Signature)
Company Name:
Witnessed by:
{Print Name) (Signature)

Attachments (17)
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MMM HEALTH AND SAFETY PROCEDURE
-w me: CONTRACTOR SAFETY REQUIREMENTS

ENVIRONMENTAL

SERVICES INC. pROCEDUREND.; __SAF-05-0 PAGE__ L+ or 6

.mzm

| aspaQuen il DATE errecrveoate. 01/02/91

W. Hetrick [ P. Jennings Mgr, H & S 10/08/90 | peviewpare: 01/02/92

l R. Davis VP, Ext. Affairs 10/08/90 | gupercepes: N/A

II.

PURPOSE

The following requirements apply to all general contracteors and
sub~contractors at Laidlaw Environmental Services' facilities,
as well as any project or activity for which laidlaw
Environmental is responsible, (such as field services, remediation
projects, etc). Additional facility or project specific safety
requirements may exist due to the nature of the work (e.gq.
Laidlaw Environmental Health and Safety Rules for Employees).
Questions related to compliance with these standards should ke
addressed to the Laidlaw representative and Regional/Facility
Health and Safety working with each contractor before project
start-up.

RESPONSTRILITY
A. Facility Management

1. It is the respdnsibility of facility management (or
Laidlaw Project Manager) for work at non-Laidlaw sites
to assure that notification and compliance with these
requirements is accomplished. A pre-project startup
Health and Safety review is recuired for each project
regardless of prior work experience with a contracter
or other personnel.

B. EHealth and BSafety

1. Health and Safety will develop and assist in the review
of site health and safety plans with contractors.
Health and Safety will also audit the performance of
contractors. If compllance with Laidlaw requirements

- and applicable regulations is not maintained, Health and
Safety will be responsible to take appropriate action
which may include stopping the project until resolution
of the items of concern is achieved.
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III.

REQUIREMENTS

A. 2Accidents/Injuries:

1. All personal injury and property damage shall be
reported to the Laidlaw representative working with the
contracter as soon as possible. A contractor's written
report must be submitted within twenty-four hours to the
facility manager. This report should identify the cause
of the incident as well as corrective action to prevent

recurrence. The Laidlaw "Supervisors Report of Injury™

form may be used by the contractor.
B. Alcohol/Drugs/Weapons/Explosives:

1. Alcohelic beverages, illegal drugs, narcotics, weapons
of any kind or ammunition (with the exception of
required tocls such as utility knives) are not permitted
on Laidlaw property. Personnel possessing, using or
distributing any of the above will be removed from the
premises. Individuals under the influence of illegal
drugs, an unauthorized substance or alcohcl shall not
be allowed on Laidlaw property. When specified in the
facility or project safety and health plan, drug and
alcohol screening tests will be required of individuals
prior to project start-up. Failure to pass these tests
will be cause for denial to the project.

2. Any use of explosives ‘by the contractor or the
contractor's employee(s) without prior approval by the
Laidlaw representative is prohibited.

C. Approvals:

1. The Contractor shall be required to obtain all pertinent
work permits or authorizations £from the Laidlaw
representative or other agencies as required. Spec;fic
approval by the lLaidlaw representative must be obtained
before beginning any of the following:

a. Work on existing pipelines or equipment.
tb. Entering tanks, vessels or confined spaces.

¢. Entering any designated high-hazard areas or waste
management units.

1d. Using torches, electrodes, open flames, or any
device which could produce sparks, ignition sources,
or fire.
e. Closing walkways, roads, or restricting traffic.
f. Sstarting excavations.

g. Back7illing excavations. .
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F.

Horseplay/Irresponsible Behavior:

1.

Horseplay, distracting others, operating egquipment in
an unsafe manner, endangering the safety or welfare of
another, taking chances by not following instructions
or safety procedures will be cause for immediate
removal from the site.

Medical Requirements:

1.

When work with hazardous materials, substances or waste

. requires medical examinations prior to project start-

OSHA

1.

up, the contractor will provide documentation that the
site or project medical surveillance requirements have
been met.

Record of Injuries and Illnesses:

At the request of Laidlaw Health and safety copies of
the OSHA 200 log will be provided for review by the
contractor. A poor Safety and Health record reflected
by the contractor may place certain conditions upon the
contractor and his employees such as additional
training, standard operating procedures to be
developed, safety equipment to be utilized, etc. Foor
safety performance on the project may be cause for
discontinuance of the project and related work until
adequate safeguards and assurances can be provided that
safe workplace conditions will be maintained.

Personal Protective Equipment:

l.

All personal protective equipment (PPE) to be used by
contractor employees shall be provided by the
contractor. The facility or project health and safety
plan will specify the PPE required and approved by
Laidlaw Health and safety.

Restricted Areas/Security:

l.

All contractors will enter and exit Laidlaw property
only at those locations designated for their use. All
preaks and lunch periods will be taken at those
locations designated by the Laidlaw representative.

All contractors and their employees must observe all

- facility regquirements with respect to restricted areas

or restricted access. Unless identified otherwise, all
waste management units are restricted areas and access
is not permitted without prior approval by the Laidlaw
representative.
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All vehicles entering or leaving Laidlaw property are
subject to inspection. Vehicles may be inspected on a
random basis at any - time by the security
representative. The driver will be detained if company
property is found until facility management is
contacted.

8afety Briefings:

1.

All contractors are required to provide job safety
briefings to their employees during the course of the
project. This may vary in length from several minutes
to considerably longer periods of time based on the
risks the contractor has identified (or has been
alerted to by Laidlaw Health and Safety.)

These worksite briefings may follow the format of the
Job Safety Briefing used by Laidlaw supervision or any
acceptable format which documents attendance by the
contractor's employees. At a minimum these Jéb Safety
Briefings will be conducted prior to project start-up
and at the least weekly thereafter. The nature of the
project may require more frequent meetings. (For
example, daily before each work shift begins.)

Speed Limits:

1.

The speed limit on site is 10 mph and may not be
exceeded unless it has been clearly posted otherwise.

Specific work projects may, with appropriate approval,
permit modification. Only Regional/Facility Health and
Safety has the authority to modify site speed limit
controls.

Training:

ll

Enployee training for work with hazardcus materials,
substances or wastes must be in accordance with state
and federal safety and health regulations as well as
any applicable permit requirements specified for the
project. When requested by Health and Safety, records
of such training will re provided for Laidlaw review.
Certain training records may be a pre-regquisite for
contract approval.

' Equipment operators (trucks, fork-lifts, dozers,

excavators, cranes, etc.) must be capable of producing
validated certificates, credentials or licenses as
appropriate for the equipment they are responsible for
operating. Operators of equipment who have not
received acceptable training, instruction and/or
licensing will not be permitted to operate on site.
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N. Vehicle Bafety:

1. All vehicles must be parked in areas designated for
contractors. No private vehicles are permitted on site
without Laidlaw approval. There will be no passing of
moving vehicles at job sites. Vehicles will only be
operated by personnel with valid licenses and geod
driving records. vehicles shall have all required
inspection and operating permits.

2. Seat belts are mandatory and shall be used. Vehicle
operators not using seat belts will not be allowed on
site. Vehicles without seat belts will not be
permitted on site.

3. Vehicle operations which violate speed limits,
operation regquirements or other procedures will be
cause for immediate removal of the operator from the
site.

REFERENCES

Title 29, Code of Federal Regulations, Parts 1910 and 1926

APPENDICES

None



APPENDIX A

EMPLOYEE HEALTH AND SBAFETY RULES

GENERAI, SAFETY RULES

6.

Immediately report unsafe acts, conditions, or equipment to
your supervisor or Health and Safety representative.

Immediately report;all accidents resulting in property damage,
injury or illness to your supervisor.

"Horseplay" and "roughhousing“ is not permitted on company
property. .

Each employee is respons:Lble for issued safety equ:.pment.
Report loss or damage immediately.

Safety glasses/goggles and hard hats (where applicable) will
be provided to all "visitors.”

Smoking is prohibited except in designated areas.

ALCOHOL: AND DRUGS

1.

The possession, use, consumption, sale, purchase, or transfer
of any illegal and unauthorized drugs, controlled substancas,
and alcoholic beverages is not permitted on Laidlaw properties

or vehicles and is cause for jmmediate termination.

All employees must conform to Laidlaw's Substance Abuse
Prevention Detection Program. (Lakor contracts may preclude
compliance with this program.})

CCMPRESSED AT

Never point an air hose at anycne.
Never use compressed air to clean clothing or equipment.
Never use compressed air to empty flammable liquid drums.

Do not remove pressure reducing devices.



ELECTRICAL

1.

2.

only qualified personnel shall make electrical repairs or
installations. -

Consider all wires "live" until locked and tagged out. Keep
a safe distance from "live" electricity.

Have electrical equipment properly grounded. Use only three-
wire grounded receptacles and extension cords. Use Ground
Fault Circuit Interrupter (GFCI) outlets or circuit breakers
on all 110V outside, wet locations, ox portable (5 KW or
greater) power sources. Test GFCI before operation.

Do not use electrical power tools or equipment while standing
in water. Keep cords out of wet areas.

cord splices or repairs shall be electrically and mechanically
equal to that cord's quality. No substandard patching is
pernitted. :

Use explosion-procf fixtures and connections while working in
confined spaces where flammable vapors could be present.

Inspect electrical grounding to prevent shock in case tool
insulatijion breaks.

Inspect cord-supplied equipment for any ground problems before
using . : _

Report suspect damaged equipment to your supervisor . Do not
use until repaired and tested.

PROTECTION

Use safety harness and safety line if rail protection or other
fall protection is not available for heights of 4 feet or

more.

Avoid shortcuts. Use ramps, stairs, walkways, or ladders.

' Be sure of your footing. Watch out for overhanging or broken

planks, slippery spots, loose objects, etc.

Do not block aisles or access to work areas. Maintain enough
light on stairs, aisles, and work area to prevent falls.

Do not leave floor openings unprotected. Use strong cover, or
42-inch-high guardrail with midrail and toeboard.

Store cords, leads, hoses, etc. properly to avoid damage.

Spills and leaks are to be cleaned up immediately.



. FIRE PROTECTION

1.
2.

3.

10.

11,

12,

Obey "NO SMOKING" signs.
smoking is prohibited, except in designated areas.

Label clearly and store flammable liquid containers in a
protected, ventilated, and approved area.

Use flammable liquids only in small amounts and in approved,
self-closing containers.

Do not refuel a running vehicle or engine. Clean up spills
before starting. Extreme caution must be taken when fueling
vehicles or engines with hot surfaces.

Never use gascline or any flammable ligquid as a cleaner.

Store oily rags in approved self-closing metal containers and
dispose of them properly.

Bond and ground all flammable liquid containers and transfer
equipment when transferring or filling product.

Use only explosion proof electr1cal equipment in potentially
flammakle vapor areas.

Only approved fire extinquishers will be used. Do not
obstruct fire extinguishers from direct view or access.

Keep salamanders and other portable heating equipment away
from combustible materials.

Make sure engines are away from combustibles and exhaust is
properly ventilated.

AZARD COMMUNICATION

1l

2,

All employees have a right to know the properties of hazardous
materials to which they may be exposed.

All employees will be informed of hazards of materials to
which they are exposed through training and information
provided by Laidlaw.

Material Safety Data Sheets (MSDS) are available on hazardous
materials used at Laidlaw facilities,

All hazardous material containers obtained from outside
suppliers shall identify the hazardous contents and

appropriate hazard warning.



D QQT, AND PROTECTIO

1, Hard hats and eye protection must be.worn by employees and
visitors in all areas where such requirements are indicated.

2, Wear safety glasses in designated areas or if the potential
for an eye injury exists.

3. Splash goggles and/or face shields must be worn when there is
a possibility of any injury from chemicals, dusts, chips,
sparks or hot splashing metal.

4. Approved steel-toed, chemical resistant safety footwear must
be worn in designated areas or where mechanical and/or
chemical protection is necessary.

T STRESS

1. Avoid prolonged exposure in hot environments by taking proper
precautions. If you work in hot environments, make sure you
do the following:

a, Drink plenty of 1liquids. Do not drink alcoholic
beverages.

b. Take adequate rest periods in a cool, shaded environment.

c. Remove personal protective equipment during rest periods.

COLD_STRESS

1. Avoid prolonged exposure in cold environments by taking proper
precautions. If you work in cold environments, make sure you
do the following:

a. Wear adequate clothing to protect against cold exposure.

b. Several thin layers of clothing with an outer wind
barrier provides better protection as opposed to one
thick layer.

c. Avoid use of damp or wet clothing.

d. Immediately remove any person from a cold environment who
is suspected of sufiering from hypothermia.

e. Do not rub any part of the body which may be frost
bitten.



HOUSEKEEPING

1.

2.

Keep work site clean and orderly.

Shavings, dust, scraps, rags, oil or grease must not
accumulate. Make good housekeeping part of the job. Remove
tocls and trash at the end of each job completion.

Keep loose materials off stairs, walkways, ramps, platforms,
etc.

Do not block aisles, traffic lanes, fire exits or electrical
panels and access to all emergency egquipment such as eye
washes, deluge showers, fire blankets, fire extinguishers,
first aid supplies, emergency communication devices, etc.

LADDERS AND SCAFFQLDS

1.

10.

Inspect ladder before each use and do not use if damaged. Do
not use painted wooden ladders.

When ascending or descending, the climber must face the ladder
using both hands. Use hand line or material hoist to lift
loads. Do not lift electrical tools by their cords.

Use only sturdy ladders on firm base. Angle base 1/4 of
ladder working length. Keep area clear of scrap, tools, hose,

etc.

Have ladder reach at least three feet above landing for easy
access. Tie off ladder at top. Secure bottom and brace long

ladders.

Avoid using metal ladders in areas containing electric
circuits to prevent short circuits or electric shock.

All scaffolds and their supports shall bhe capable of
supporting the load they are designed to carry with a safety
factor of at least 4.

All planking shall be of a scaffold grade, as recognized by
grading rules for the species of wood used.

Platform planks should overlap supports not less than_six
inches nor more than 18 inches, and be secured from shifting.

Railings and toeboards shall be installed on all open sides
and ends of platforms nore than 4 feet above thq floor.

Xeep all tools and materials away from edge of scaffold,
platforms,  shaft openings, etc.



TING

. 1. Always size up the load first. Get help with heavy or bulky
materials to avoid dropping load or getting thrown off
balance, or injuring your back. Refer to the Laidlaw Manual

Material Handling procedure.

2. Bend knees, keep back nearly straight when 1ljifting. Leg
muscles, not your back, should do the work. Do not twist.

3. Have just one person give commands when team lifting oversized
loads. Before lift, check for clear path. Then have clear
view while carrying load.

MACHINES AND MACHINE GUARDING

1. Before starting machinery, opening valves, switches, etc.,
check safety of workmen. Have safety guards in place.

2. Never adjust or repair machinery while in motion. Lock out,
block and/or bleed air as required to prevent any possible
movement.

3. Operate machinery and vehicles within rated capacity and at
safe speeds. :

4. Report defective power tools or machinery to supervisor
'. immediately.

5. Never alter or remove safety devices; such as guards, alarms,
etc. from machinery.

NOISE

1. Prolonged exposure to excessive noise (above 85 decibels)
without hearing protection can impair your hearing. Refer to
the Laidlaw Hearing Conservation procedure for specific

requirements.

2. Wear approved hearing protection in areas designated "Hearing
Protection Required" (such as hydroblasting}. -

OVERHEAD_LOADS

1. Be aware of work going on around you. Keep clear of suspended
loads, traffic areas, etc.

2. Place barricades and signs to warn of overhead danger,
traffic, excavation, etc. Have warning lights, flagman, Or
watchman if necessary.

tackle. Repair/replace defects. Hang up slings if not in

’ 3. Keep check on loads, lines, slings, blocks, clamps, or other
use. Always check for sling capacity.



. ESP ORY PROTECTIO

1. Wear an approved respirator when working with hazardous
materials or as directed by Health and Safety. Reference

Laidlaw's Respiratory Protection procedure.

VEHICLES AND MOBILE EQUIPHENT
1. For all vehicles left unattended:

a. Shut off unattended fork 1lift, passenger and service

vehicle engines
b. Place gears in park for automatic transmission; use first

or reverse for manual transmission.
c. Set parking brake.

For vehicles in excess of 10,000 pounds gross vehicle weight
(not parked on absolutely flat surfaces) also put chocks in
place or turn wheels toward curb.

2. Do not ride or drive any vehicle or mobile equipment unless
authorized. All occupants shall wear seat belts provided.

3. Keep unloaded forks in the down position when not loaded.
Always travel with the load upgrade when ascending or
’ descending grades in excess of 10 percent.

4. Perform vehicle pre-trip inspection and complete inspection
report as required. Safety discrepancies must be corrected

before using vehicle.

5. Use a spotter when backing vehicles whenever possible. Check
the area for obstructions if a spotter is not available.

6. All power units must be equipped with a fire extinguisher that
is properly filled and readily accessible.

7. Do not ride on the forks of lift trucks or on a load, rigging,
hook or ball, or pickup bed.

8. Check operation of back up alarm. Do not alter or remove
safety equipment such as alarms, fire extinguishers, etc. from

vehicles.

9. Observe .all federal, state, local and facility/project speed
limits.



WELDING AND CUTTING

1.

2.

6.

7.

B.

10.

11.

12,
13.

14,

Welding, cutting and torching operations require a Hot Work
Permit.

Welding and cutting work shall be closely supervised. Remove
or shield nearby combustibles.

Keep a fire watch with adequate fire extinguishers during and
after "hot work" as job location requires.

Do not look at weldiné or cutting operations without wearing
proper eye protection.

check hose, fittings, valves for leaks using socapy water.
cylinders shall be kept upright and secured.

Transport or move cylinders only with caps securely in place.

Keep oily cloths away from oxygen.

Always light torch with a "torch lighter", never use a match
or cigarette. Never light in a keg or drum.

Open cylinder valves slowly to prevent damage tc regulator.
Never use a damaged regulator.

Do not wear oil-soaked or other contaminated clothing. Check
clothing after work for hidden hot slag or molten metal.

Wear approved clothing and personal protective equipment for
welding.

Bleed lines and shut off cylinders after each use.
Do not place torch unattended in manways of vessels or tanks.

Do not leave welding units on unattended.



| 1

2.

JEWELRY , ORNAMENTS OSE CLO

safe work practices shall be maintained and followed by
employees, contractors and visitors while on Laidlaw property.

Jewelry or ornaments, 1.e., rings, watches, bracelets, neck
chains, and earrings shall not be worn while working with
moving machines, power tools, and/or equipment where the
possibility exists for entrapment of the jewelry or ornaments

in the machines, power tools and/or equipment.

Long, loose hair or "pony tails" will be secured and covered
at all process work locations and other work areas where the
possibility exists for hair to become caught in machines,
power tools and/or equipment or be contaminated with

chemicals.

Loose clothing and attire; i.e., shirt tails, sleeves, neck
ties, scarves, etc., shall be secured to prevent entrapment in

moving machines, power tools and/or equipment.
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1.0

INTRODUCTION

On 25 September 1992, Laidlaw Environmental Services Thermal
Treatment, Inc. (LES Thermal Treatment) of Colfax, Louisiana submitted a
Resource Conservation and Recovery Act (RCRA) Part B Permit
Application for the operation of a Subpart X facility (miscellaneous units).
The U.S. Environmental Protection Agency (EPA) issued a RCRA Subpart
X Hazardous Waste Permit to the company on 31 March 1993 for the
operation of thermal treatment units and a waste preparation building.
The treatment permit was issued subsequent to the issuance of a storage
permit by the Louisiana Department of Environmental Quality (DEQ)
regulating on-site storage of reactive waste. The full RCRA permit was
developed under a joint permitting agreement between the EPA and the
DEQ.

Section 264.601 of Subpart X requires a fadility to demonstrate compliance
with environmental performance standards to ensure protection of human
health and the environment. The enviroruniental assessment process is
designed to demonstrate compliance with these standards for affected
media of exposure. As part of the environmental assessment, air quality
modeling was undertaken to estimate ambient air quality concentrations
of particulate matter and total dry deposition of particulate matter to the
soil. Concentration and deposition data were utilized by risk assessors in
completing human health and ecological risk evaluations. The evaluations
were performed in accordance with the Virogroup, Inc.'s Junie 1993
"Environmental Assessment Work Plan for R & D Fabricating and
Manufacturing, Inc.” as conditionally-approved by USEPA in their 7
December 1993 Work Plan Approval Letter. Appropriate USEPA risk
assessment guidance documents were utilized throughout the evaluation;
however, whenever possible, site-spedific information/data were
incorporated info the assessment.

This report provides background information and describes the
methodologies and resuits of the risk screening evaluation for the facility.
A description of the facility including surrounding land use and
incineration operations is provided in this section. Emissions estimates
and air dispersion modeling methodologies and results are discussed in
Section 2.0, and the human health risk assessment and ecological risk
assessment methodologies and results are presented in Sections 3.0 and
4.0 of this report, respectively.

ERM, INC. 1 LAIDLAW-AS9140001-2/15 /94



1.1

FACILITY DESCRIPTION

The LES Thermal Treatment fadlity is located approximately 0.5 miles
north of Highway 71 on Highway 471 in Grant Parish, Louisiana near
Colfax. Route 471 bounds the property to the west and an underground
pipeline traverses the property from the northwest corner to the southeast
corner. Only a few dirt roads occur on the property. The total size of the
property is approximately 700 acres, of which approximately 43 acres in
the central portion of the property is used for facility operations. The
location of the property and the facility boundary are presented in Figure
1-1.

Twenty thermal treatment units are placed on a concrete pad at the center
of the site with a preparation building located within 600 feet of the pad.
The pad and building are contained within a perimeter fence to restrict
unauthorized access. Entrance and exit from this secure area are
controlled by a guard situated at the only access point. Figure 1-2 presents
the most recent site layout map indicating the approximate location of
each of the twenty thermal treatment units.

The twenty thermal treatment units are all of the same design. Each
consists of a four-foot high and four-foot diameter concrete pipe set on
end. Reactive waste materials are soaked in diesel fuel for approximately
30 minutes prior to burning. Each batch of waste requires approximately
7 to 8 minutes to burn. Burning occurs only during daylight hours.

ERM, INC. 1 LAIDUAW- AP TA000T-2/15 /94



Figure 1-1
Site Location Map
LES Thermal Treatment, Inc.

Colfax, Louisiana

e

A
i
71

4
22T AT

)
14

%

L——f;\g r —n A
I\ ~

s

7
L

~
J

A

N i 1
: i

XiZIAT

I
S

———
N

e

%

4
AY

7 AJ
\:_/’\

—
N

~

P

i
(Y

~

Pl

,‘Mmf\\
A

AR

(@<

,k,“m..,u.,.,.,_‘.\w//“ b \ ; /
\, F‘ b e - .

D) \m._@.\c, Ry

ﬁ._.fm...

A
A?, 7

L
[
T i
e :ﬁg ~

)

ek

— e
T T ST

s

1 |

P
PR A
- 2

—

- S IR

/Hw

L}
L

t.

.
-
~

\v.\l e =

N v\ )
_.f&\ o
vﬁw__r

i

20C0

1000

20C0

Prcgerty Ecundary

scale in faat

Source: USGS Topegraphic Cuadrangie, Colfax, Louisiana

4

ASS1I0001 [ Uw /

THE ERM CROUT



Figure 1-2
Site Layout Map
R & D Fabricating and Manufacturing

. Subpart X Facility
, Colfax, Louisiana
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2.0

2.1

MAXIMUM MASS EMISSIONS ESTIMATES AND AIR DISPERSION
MODELING

Maximum mass emission estimates were derived from previous work
completed by ENSR Consulting and Engineering (1991). These results
were then used in combination with air dispersion modeling results to
estimate human and ecological exposure.

MAXIMUM MASS EMISSIONS ESTIMATES

The ENSR April 1991 report included the emission testing results from
two (2) runs of lead azide (Pb(N3)2, MW= 291.2 #/#-mole). These
emission testing results were used to estimate the worst-case metals mass
emission rates for the purposes of the present screening assessment. The
following discussion describes the derivation of the worst-case metal mass
emission rates.

*  Determination of Mass Throughputs of Lead Azide

Both runs had six (6) burners in operation over a one (1) hour pericd
and each burner contained 0.18 pounds of lead azide:

6 burners/hr x 0.18 # Pb(N3)2/bumer = 1.08 # Pb(N3)2/ hr

(207.2 # /#-mole for Pb)/(291.2 #/#-mole for Pb(N3)2) x 1.08
#Pb(N3)2/hr =0.769 # Pb/hr

Thus, the Pb throughputs were 0.769 # /hr.
¢  Estimation of Mass Emission Rates for Run #1

The ENSR emission rate measurement indicated that Pb emissions
were 0.0265 g/s:

(0.0265 g Pb/s) x (60s/min) x (60min/hr) x (1/454 g/ #)
=0.21 # Pb/hr
Thus, the mass emission rate during Run #1 was
(0.21 # Pb/hr)/(0.769 # Pb/hr) = 27.3% of the Pb.
¢ Estimation of Mass Emission Rates for Run #2

The ENSR emission rate measurement indicated that Pb emissions
were 0.017 g/s:

(0.017g Pb/s) x (60s/min) x (60min/hr) x (1/454 g/#) =0.134 # Pb/hr

Thus, the mass emission rate during Run #2 was
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(0.134 # Pb/hr)/(0.769 # Pb/hr) = 17.5% of the Pb.
e Estimation of Average Mass Emission Rates

The mass emission rate measurements were 27.3% and 17.5% or the
average emission rate was 22.4% Pb.

To develop acceptable emission rates, ERM conservatively assumed that
all metals except Hg, had a mass emission rate of 30 percent. Mercury
was assumed to have a 100 percent mass emission rate. Assigning all
metals (except Hg) that will be evaluated in this screening assessment the
same mass emission rate is an inherently conservative assumption since
Pb is a relatively volatile metal. For example, the information in the
following table was presented by Dempsey and Oppelt (1993),
"Incineration of Hazardous Waste: A Critical Review Update, JAMWA 43:
25", and indicates that of all the metals (Al was not included in this
document) addressed in this screening assessment only Se and Hg are
more volatile than Pb.

Metal Volatility Temperature, (°C
Cr 1613

Ni ) 1210

Be 1054

Ba 849

Sb 660

Pb 627

Se 318

Hg 14

ERM contacted Department of Defense researchers and completed an
exhaustive computerized literature search of technical and government
publications, but we could not identify emission rate information that
would be useful for the present screening risk assessment effort. Thus we
used conservative mass throughput information with regard to metals in
waste streams to be handled at the LES Thermal Treatment facility to
assist in defining worst-case metal emission rates.

LES Thermal Treatment provided maximum metal throughputs for the
Colfax, LA facility based on the fact that the specific wastes each would
represent 50 percent of the total wastes handled by the facility in any one
year. ERM derived acceptable, worst-case emission rates (ERs) based on
this information. Table 2-1-1 presents emissions estimates and throughput
calculations.

Note that the thermal treatment facility is permitted to thermally treat 164
#/hr of explosives and operate 2,920 hr/yr. Thus the maximum annual
throughputs for explosives is approximately 239 tons per year (TPY).
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Table 2-1-1. Emissions and Throughputs Calculations

Metal

Emissions

g/sec

648E+00
5.18E-01
3.64E-04
6.05E-04
8.64E-02
2.50E-0
9.50E-02
8.03E-01
8.64E-02
2.39E+C0
8.64E-02

Throughputs
(100% emissions)
tons/year

7.50E+01
6.00E+00
1.00E-02
7.00EQ3
1.00E+00
2.90E+00
1.10E+Q0
9.30E+00
1.00E+00
3.00E+M
1.00E+00

Throughputs
{30% emissions)
tons/year

250
20
0.033
0.023
3.333
29
3.667
31
3.333

3.333
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With a 100 percent mass emission rate, the throughputs included above
equal approximately 127 TPY or represent nearly 53 percent of the total
annual facility-wide throughputs of explosives. Using the conservative 30
percent mass emission rate derived from actual source testing at the LES
Thermal Treatment facility, the throughputs included above equal
approximately 418 TPY or represent nearly 175 percent of the total annual
facility-wide throughputs of explosives.

Most of the explosives to be thermally treated at the LES Thermal
Treatment facility are composed of organic materials such as RDX and
TNT. Metals represent a small fraction of the total quantity of wastes to be
handled by LES Thermal Treatment. For example, the facility personnel
estimate that the realistic maximum anticipated metal throughputs are less -
20 TPY. Thus the facility was modeled using metal emission rates which
are conservatively over six (6) times the maximum anticipated metal
throughputs in any single year.

AIR DISPERSION MODELING

The Industrial Source Complex Short Term Version 2 (ISCST2) model,
implemented by Bowman Environmental Engineering, was used to
estimate the impacts based on unit emissions from the thermal treatment
units. Actual pollutant concentrations and deposition rates are directly
proportional to emission rate; therefore, unit emission model values for
these parameters must be multiplied by the actual emission rate from each
thermal treatment unit in order to estimate the actual parameter values.

For modeling purposes, each thermal treatment unit was assumed to be a
volume source. The source inputs for a volume source are emission rate,
location (x,y coordinates), release height, initial vertical dimension, and
initial horizontal dimension. The emission rate was assumed to be 1 gram
per second (g/sec). The initial vertical dimension and the initial
horizontal dimension were determined from a previous study which
included visual observations of an actual trial burn. The height of the
release was assumed to be at the level of the observed plume centerline, 6
meters. The initial vertical dimension was estimated at 2.8 meters, which
is the observed plume centerline of 20 feet (6 meters) divided by the factor
(2.15) recommended by ISC model documentation for volume sources.
Similarly, the initial horizontal dimension was estimated at 1.4 meters
(plume diameter of 10 feet or 3 meters divided by 2.15). Locations of the
twenty thermal treatment units, as modeled, are summarized in Table 2-2-
1.
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Table 2-2-1 Locations of the Thermal Treatment Units

Unit Number

1

2

10

11

12

13

14

16

17

18

19

20

X-Coordinate (meters)

730

742

734

766

878

895

807

919

930

Y-Coordinate {meters)

803

816

& B B

g §

895

3

™

733

747

761

774

788

801

815

828

841
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The ISCST2 model source input included emission factors to adjust unit
emission rates to reflect burning only during daylight hours. Daylight
was assumed to be during the hours of 0600 local time and 2000 local time
throughout the year. Emission factors for these hours were set at 1.0.
Emission factors for the remaining hours of darkness were set at 0.0.

The ISCST2 model was used to estimate the concentration of particulates
in the air and to estimate the deposition rate of particulates. All |
deposition was assumed to be in the form of dry deposition because the
facility will not operate during precipitation.

In order to model the influence of particle deposition on concentration and
deposition rate, it was necessary to assume a particle size distribution for
emissions from the thermal treatment units. Since no site-specific data
were available for this modeling study, the particle size distribution for
combustion of mixed fuels, published in AP-42 (Appendix C.2, page C.2-
9), was used. The particle size distribution is representative since the
waste material at the thermal treatment facility is soaked in diesel fuel
prior to combustion. Particle data are presented in Table 2-2-2. For each
particle size, a settling velocity (V s) was calculated from an equation
recommended in the ISC User’s Guide (U.S. EPA, 1987) as follows:

Vs=2pgri/9u

where: Vs = . settling velocity
p = particle density
g = acceleration due to gravity
T = particle radius
1} = absolute viscosity of air

Settling velocities are included in Table 2-2-2. Finally, the ISC model
requires an input of the reflection coefficient to allow for the resuspension
of particulate matter which impacts the ground. For this analysis, a
reflection coefficient of zero was assumed for all particle sizes. This
assumption results in the maximum possible deposition and therefore
results in a conservative estimate of deposition rates.
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Table 2-2-2 Particle~size Distribution and Settling Velocities

2.2

2.2.1

222

Particle Size Range (um) Mass Fraction Settling Velocity (¢m/sec)
<1.0 023 0.00074
1.0-20 0.17 0.00669
20-25 0.05 0.01506
25-30 0.05 0.02250
30-40 0.08 0.03645
40-50 0.06 0.06025
50-60 0.06 0.09000
6.0-10.0 0.05 0.15040
>10.0 021 0.29750

METEOROLOGICAL DATA AND RECEPTORS

Meteorological Data

The ISCST2 modeling was completed using actual hourly meteorological
data from representative surface and upper air stations. The surface data
were taken from England Air Force Base, which is located near

Alexandria, Louisiana and near the facility. The upper air data were taken -
from Longview, Texas. Data from 1987 through 1991 were used. An
analysis of the land use surrounding the site indicated that the

surrounding land use was primarily rural. Consequently, the ISCST2
model was run using the regulatory default options assuming rurai land
use.

Receptors

The receptor network was established to permit calculation of particulate
concentrations and deposition rates within the facility’s property, at the
fenceline, and outside the fenceline. The network consisted of receptors
placed on a grid with x-coordinates ranging from 5,000 m to -4,000 m as
follows: 5,000 m, 4,000 m, 3,000 m, 2,500 m, 2,000 m, 1,800 m, 1,600 m,
1,400 m, 1,200 m, 1,000 m, 800 m, 600 m, 400 m, 200 m, -12 m, -200 m,
-400 m, -600 m, -1,000 m, -1,500 m, -2,000 m, -2,500 m, -3,000 m, and
-4,000 m. The y-coordinates for the grid ranged from 5,000 m to -5,000 m
as follows: 3,000 m, 4,000 m, 3,000 m, 2,800 m, 2,600 m, 2,400 m, 2,200 m,
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2,000 m, 1,800 m, 1,578 m, 1,400 m, 1,300 m, 1,200 m, 1,100 m, 1,000 m,
900 m, 812 m, 600 m, 400 m, 200 m, -12 m, -200 m, -400 m, -600 m, -800 m,
-1,000 m, -1,500 m, -2,000 m, -2,500 m, -3,000 m, -4,000 m, and -5,000 m.
The northern boundary of the property was along y=1,578 m between x=
-12 m and x=1,568 m. The eastern boundary was along x= 1,568 m
between y=-12 m and y=1,578 m. The southern boundary was along y=-
12 m between x=-12 m and x=1,568 m. The western boundary extended
from x=-12 m and y=-12 m (-12,-12) to (-12,812) to (-475,812) to (-12,1578).
The twenty thermal treatment units were modeled at locations indicated
on Table 2-1 in the vicinity of x= 800 m and y = 800 m. Terrain in the area
is relatively unimpressive. Since the modeling is being conducted ata
screening level, small scale variations in terrain were not considered
important. Therefore, receptor elevations, based on the surrounding
terrain, were not input to the model.

MODELING APPROACH

The ISCST2 model was run to estimate the one-hour and annual average
concentrations in micrograms per cubic meter (jg/ m3) and annual
deposition rates in grams per square meter per year (g/m2/yr) of
particulates. Unit emission rates were assumed for each of the twenty
thermal treatment units. Other model inputs were described in Sections
2.1and 2.2.

Outputs of one-hour and annual average concentrations and one-hour and
annual deposition rates for each receptor point were generated for each of
the years 1987-1991. Maxima for receptors along the property line and
within the limits of the facility property line were identified. Maximum
deposition and concentration values averaged over a five year period
were assumed to represent reasonable worst-case conditions, and iso-
deposition and isoconcentration maps of the annual deposition and
annual average concentration were produced to show the distribution of
these parameters over the site.
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2.4

MODELING RESULTS

The ISCST2-estimated annual average concentrations on-site and along
the fenceline are provided in Table 2-2-3. The table indicates the
maximum value with the year of occurrence and the maximum five-year
average annual concentration with its coordinate location. Model output
for the estimation of average concentration at receptor for the years 1987-
1991 are provided in Appendix 1. Similar data are provided for annual
deposition rates in Table 2-2-4 and model output for deposition is also
provided in Appendix 1.

Figure 2-1 is an iso-concentration map of the mean annual concentration
of particulates over the site, derived from the worst case concentration
value averaged over 5 years. Figure 2-2 is an iso-deposition map of the
annual deposition over the site, derived from the worst case deposition
value averaged over 5 years.
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Table 2-2-3 ISCST2-estimated Maximum Annual Average Concentrations

Location Maximum Year Five-year Coordinate
One-year Average Location
(ug/m) (wg/m) (x.y meters)

On-site 1333 1991 1244 800,-12

Maximum

Southern 121 1991 9.5 800,-12

Boundary

Eastern 105 1987 74 1568,500

Boundary

Northern 298 1990 57 500,1578

Boundary

Western 84 1991 6.2 -12,600

Boundary

Table 2-2-4 ISCST2-estimated Maximum Annual Average Deposition Rates *

Location Maximum Year Five-year Coordinate
Ome-year Average Location
(g/m2/yn (g/m2/yT) (x,y meters)

On-site 21746 1991 20506 800,1000

Maximum

Southern 36 1589 35 800,-12

Boundary

Eastern 39 1987 27 1568,600

Boundary

Northern 17.1 1990 125 800,1578

Boundary

Western 28 1991 2 -12,600

Boundary

*  Note: Q=1 g/sec from each of the 20 burner units or 20 g/sec for the
entire thermal treatment facility

ERM, INC. i1 LAIDLAW-AS9140001-1/15 /%



Figure 2-1
5-Year Average Iso-concentration Map
R & D Fabricating and Manufacturing
Subpart X Facility
Colfax, Louisiana
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Figure 2-2
5-Year Average lso-deposition Map
R & D Fabricating and Manufacturing
Subpart X Facility
Coltax, Louisiana
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3.0

3.1

HUMAN HEALTH RISK ASSESSMENT

The human health risk assessment screening analysis consisted of several
steps, namely hazard identification, toxicological assessment, exposure
assessment, risk characterization, and an uncertainty analysis. The
following sections describe the methods and results of each step in the
human health risk assessment process.

HAZARD IDENTIFICATION

Hazard identification involves the selection of constituents of concern
based on the quantity and nature of chemicals released from the LES
Thermal Treatment facility. Based on the nature of the wastestreams to be
incinerated at the fadility, USEPA required, in their 7 December 1993
response letter, that the following chemicals be included in the risk

assessment:

e Aluminum (Al),

e Antimony (Sb),

e  Arsenic (As),

e Barium (Ba),

e Beryllium (Be),

e Cadmium (Cd),

e Chromium (Cr),

e Copper (Cu),

e Lead (Pb),

e Mercury (Hg),

e Nickel (Ni),

e Selenium (Se), and

e Zinc(Zn).

It should be noted that total chromium was evaluated as hexavalent
chromium. This assumption was conservative in nature because
hexavalent chromium will likely represent only a small contribution to

total chromium content of the material proposed for incineration. Arsenic
and cadmium were not evaluated due to LES Thermal Treatment
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3.2

3.2.1

33

3.3.1

reviewing wastestream chemistry and determining that the two metals are
largely absent in the materials proposed for incineration.

TOXICOLOGICAL ASSESSMENT

TOXICITY PROFILES FOR TARGET METALS

All toxicological values for the specific metals were obtained through IRIS
(Integrated Risk Information System, December, 1993). Additional
information regarding toxicological studies was found in HEAST (Health
Effects Assessment Summary Tables, March, 1993). Tables 3-2-1 and 3-2-2
present the toxicological values used in the exposure assessment, and
toxicity profiles for the target metals are provided in Appendix 2.

EXPOSURE ASSESSMENT

The exposure analysis includes development of plausible exposure:
scenarios for the media of concern and derivation of intake equations to
calculate the magnitude of dose. This quantitation of potential exposures
provides a numerical basis for the characterization of risk.

For the purposes of the human health screening assessment, ERM used
conservative exposure scenarios in order to predict “reasonable worst-
case” exposures to the target chemicals. Potential direct exposure
pathways include inhalation of airborne particulates, inadvertent
ingestion of soil containing settled particulates, and dermal contact with
potentially contaminated soil. The pathways selected for this assessment
are based on site-specific land use and demographic information which
indicates limited agricultural and residential use in proximity to the site.
Based on this information, only the inhalation and soil ingestion pathways
were evaluated in the human health risk assessment because they
represent the only plausible exposure pathways potentially impacting off-
site populations; these evaluations were consistent with the Virogroup,
Inc.'s June 1993 "Environmental Assessment Work Plan for R & D
Fabricating and Manufacturing, Inc.” as conditionally-approved by
USEPA in their 7 December 1993 Work Plan Approval Letter.

Summary of Modeling Used for Human Exposure

The human exposure assessment relies heavily on the use of modeis to
evaluate human exposure to chemicals emitted. In designing this
assessment, models were selected that have been developed, reviewed,
and/or recommended by the EPA.

LAIDLAW-AS9140001-2/15 /%4
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Table 3-2-1. Carcinogenic Toxicological Indices for Compounds of Interest

Compounds

Aluminum (AD
Arsenic (As)
Barium (Ba)

Beryilium {Be)
Cadmium (Cd)
Chromium VI (Cr)
Copper (Cu)
Mercury (Hg)
Nickel (Ni), refinery dust
Lead (Pb)
Antimorny (Sb)
Selenjum (Se)
Zinc(Zn)

Carcinogen Class
(EPA)

Wrooer IS

c O

Carcinogenic Slope Factor (CSF)

Qral
{kg-day/mg)

NA
173

4.3
NA
ND
NA
NA
ND
ND
ND
NA
NA

Inhalation
(kg-day/mg)

13
ND
8.4
6.1

41
NA
NA
0.84
ND
ND
NA
INA

CSF Source

IRIS
IRIS

IRIS, HEAST
[RIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS

ND:No data are available for the cevelopment of a slope factor.

NA:Not applicable

IRIS:EPA's On-Line Integrated Risk [nformation Svstem accessed 12/93.
CSE:Carcinogenic Siope (Potency) Factor

HEAST:Health Effects Assessment Summary Tabie, EPA 540-R-93-058, 3/93.



. Table 3-2-2. Non-Carcinogenic Toxicological Indices for Compounds of Interest

Compounds RID (mg/kg/day) Source
Oral Inhalation
Aluminum (Al NA NA RIS
Arsenic (As} 3.C0E-04 ND IRIS
Barium (Ba) 7.00E-02 5.00E-04 RIS, HEAST
.Beryllium (Be) 5.00E-03 ND RIS
Cadmium (Cd) 1.00E-03 (food) pending RIS
5.00E-04 (water) IRIS
Chromium VI (Cr} 5.00E-03 pending RIS
Copper (Cu)¥ 3.71E-02 ND ERM, HEAST
Mercury (Hg) 3.0CE-C4 8.57E-05 HEAST
Nickel {IN1), soluble salts 2.00E-02 ND IRIS, HEAST
Lead (PblAa ND 4.29E-04 ERM
Antimony {Sb) 4.00E-04 ND RIS
Selenium (Se) 5.C0E-03 ND RIS
Zinc (Zn) 3.0CE-01 ND RIS

ND:No data are available for the gevelopment of a slope factor.

. NA:Not applicable
[RIS:EPA's On-Line Integrated Risk Information System accessed 12/93.
CSF:Carcinogenic Slope (Potency) Factor
HEAST:Health Effects Assessment Summary Table, EPA 340-R-93-058, 5/93.

ANo toxicity data exist for lead. An inhalation RED was estmated based on the National Ambient Air
Quaiity Standard (1.5 ug/m3, quarterly average) for lead using the following equation:

estimated inhalation RFD = 1.5 (ug/m3) *1 (mg} * 20 (m3)
70 (kg) * 1000 (ug) * 1 (day)
[estimation assumes a 70 kg person inhaling 20 m3 air/day]

¥No toxicity data exist for this chemical. An oral RiD was estimated based on Federal Maximumt
Contamirant Levels using the following equation:

estimated oral RID = MCL{mg/L)"2L
70 (kg) * 1 (day)
[estimation assumes a 70 kg person drinking 2 L/day]
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As discussed in Section 2.0, the ISCST2 model was used to model
atmospheric concentrations and deposition rates from the source area.
The concentrations and deposition rates are based on unit emission rates
for each of the twenty thermal treatment units. The concentrations and
deposition rates at the fenceline were then used to estimate exposure to an
MEI (maximally exposed individual).

The fenceline concentrations and deposition rates were input toa
modified version of a food chain model developed at Oak Ridge National
Laboratory (Travis et al., 1988). Modifications were made in the Travis
model to ensure consistency with the EPA Food Chain Model outlined in
the Interim Final Methodology for Assessing Health Risks Associated with
Indirect Exposure to Combustor Emissions (EPA, 1990). Further
modifications have been made to account for changes made in USEPA’s
Addendum to the Methodology of 1990, as issued in 1993.

The food chain model estimates human daily intake of pollutants through
the following food chain pathways: soil-human, plant-human, soil-
animal-human, plant-animal-human, water-fish-human. ERM adapted
the model to account for human exposure via the inhalation pathway in
addition to the food chain pathways; this adaptation enabled the ISCST2
data to be input once to one model. While the capabilities of the food
chain model exceeded the needs of the present screening assessment, the
model provided an efficient methodology to estimate human and
ecological exposure.

For this human exposure assessment, only soil ingestion and inhalation
pathways were considered. The model used the unitized deposition rates
and concentrations and the emission rates (see Section 2.1 for the
derivation of the emission rates) to calculate annual deposition rates and
air-borne concentrations. Soil concentrations could then be calculated
using the following parameters: deposition rate, facility lifetime, pollutant
loss rates from the soil, and the depth of contamination (1 cm for direct
soil ingestion). The model then calculated pollutant ingestion due to soil
ingestion. Inhalation intakes were calculated using USEPA, Risk
Assessment Guidance for Superfund, Volume I, Human Health
Evaluation Manual (Part A). The following sections describe the model’s
calculations, assumptions made, and the results in detail.

Deposition Rates and Air-borne Concentrations

ERM modeled the Laidlaw Thermal Treatment facility using a 1 g/sec
emission rate for each of 20 burners or a facility-wide emission rate of 20
g/sec. This modeling approach is more conservative than assuming a 1
g/sec emission rate from the site and modeling the site from the center of
the concrete burn pad. To keep the health and ecological impact
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calculations as straight-forward as possible, ERM converted all impacts to
a unitized basis (1 g/sec). This results in an equivalent impact estimate
since: .

20*pg/m3 pg/m3  (Impact Metal i, ug/ m3)
20 g/sec ~1g/sec ~ (Emission Rate Metal i, g/sec)

Thus, for use in the human exposure assessment, the values from the
ISCST2 modelling were divided by a factor of twenty to convert all
impacts to a unitized basis of 1 g/sec.

Using the emission rates from Section 3.1 and fenceline ISC5T2 modeling
results, the annual deposition rate and airborne-concentration of each
constituent for the entire facility were calculated using the following
equations:

De + Depd

Deptot = Pwetzo Pdry, Emissions
Concenyap + Concen

Concentot = vap20 part,, Emissions
where
Deptot _total annual maximum deposition rate (g/m2-yr)
Depwet —wet annual maximum unit deposition rate (g/ mZ-yr)
Depdry =dry annual maximum unit deposition rate (g/ mZ-yt)

Emissions =emissions rate for entire facility (g/sec)
Concentot  =total airborne concentration (Hg/ m3)
Concenyap =vapor unit concentration (pg/ m3)

Concenpart =particulate unit concentration (ug/ m3)

For this exposure assessment, all deposition was assumed to be in the
form of dry deposition because the facility will not operate during
precipitation; thus, the wet deposition factor was set to zero. Pollutants
from the treatment units would be emitted as vapors, particulates, or
combinations of both. Pollutants with low saturation vapor pressures (e.g.
metals) are emitted almost entirely as particulates. Highly volatile
constituents are emitted almost entirely as a vapor with no particulate
matter. Thus, for all of the metals with the exception of mercury, the air-
borne concentration was based on the metals all being in the particulate
phase. Mercury would be present in the vapor phase only. As
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recommended in the Addendum (1993) to the Indirect Exposure
Document, vapors are assumed not to be subject to deposition.

The resultant calculations for the total annual maximum deposition rate
and total air-borne concentration of the constituents are presented in
Tables 3-3-1 and 3-3-2.

Concentrations of Pollutants in Soil

The EPA methodology (1990) assumes that chemicals are lost from soil.
Chemical constituents could be subject to loss from the soil by leaching,
degradation, volatilization, runoff, and erosion. Loss rates for leaching
only was incorporated into this assessment. Table 3-3-3 presents the
calculation of the soil loss coefficient used in the subsequent calculations
to assess human ingestion intake. The soil loss coefficient due to leaching
was calculated based on the following equation:

P+I-Ev
ksl= S+Z*(1+(BD *Ka/a)

where
ksl  =soil loss coefficient due to leaching (1/yr)

P =average annual precipitation (142.24 am/yr)

I =average annual irrigation (0 cm/yr)

Ey  =average annual evapo-transpiration (115.57 cm/yr)
a =soil volumetric water content (0.0821 mL/cm3)

Z =soil depth (I an)

BD  =bulk density of soil (1.5 g/cm3)
Kd  =soil-water partition coefficient (chemical specific, mL/g)

Values for K4 were found in Baes et al. (1984). Values for soil volumetric
water content, bulk density, and soil depth for ingestion were default
values as listed in the Indirect Exposure Document. Precipitation and
evapotranspiration data are based on average values for Alexandria,

Louisiana and Lake, Louisiana.

Soil concentrations for the individual metals were calculated using the loss
coefficients in Table 3-3-3 using the following equation:

Sc = (Depdry +Depwet) * (1 - e"(-ks] * Tc))*100

Z*BD‘ksl
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Sc =soil concentration of pollutant after total time period of
deposition (ug pollutant/g soil)

Tc =total time period over which deposition occurs (30 yr)

z =s0il depth (1 cm)

BD =bulk density of soil (1.5 g/ am3)

Depwet —wet annual maximum unit deposition rate (g/m2-yr)

Depdry =dry annual maximum unit deposition rate (g/ mZ-yr)

ksl =soil loss coefficient due to leaching (1/yr)

A time period of 30 years was used based on discussions in the Indirect
Exposure Document (1990) and its Addendum (1993). Soil concentrations
are presented in Table 3-3-4.

Soil Ingestion

Soil or wind-blown particles may adhere to skin on the hands and
forearms and /or become entrapped under fingernails. Subsequent hand
to mouth activity associated with eating or smoking may allow for
incidental sediment ingestion. An ingestion factor was calculated and
then multiplied by the soil concentration of the constituent (T able 3-3-4) to
estimate the ingestion intake of an individual. Using the following
equation from USEPA, Risk Assessment Guidance for Superfund (RAGS),
Volume I, Human Health Evaluation Manual (Part A), the total intake
from soil ingestion was calculated:

Ingestion Intake = INGcarc /noncarc *Cs

and

NG _ IR*EF*ED
carc/noncarc = g+ ATcarce/noncarc

where:

Ingestion Intake  =ingestion exposure (mg/kg-day)

Cs =soil concentration (mg/kg)
INGearc/noncarc  =ingestion factor (1/day)

IR =ingestion rate (100 mg/day)

EF =exposure frequency (260 events/yr))
ED =exposure duration (30, yr)

ERM, INC, 17 LAIDLAW-A9140001-2/15/94



Table 3-3-4. Soil Concentration for Soil Ingestion by Humans and Grazing

Animals
Tc (Total ime period S¢ (Soil cone human
Consdtuent  for deposition, yrs) * ingestion, ug/g)
Al 30 6.81E+03
Ba 30 7.29E+01
Be 30 7.37E-01
Cr 30 5.61E-01
Cu 30 7.08E+00
Hg 30 0.00E+00
Ni 30 3.24E+01
Pb 30 7.58E+02
Sb 30 8.15E+01
Se 30 2.73E+02
Zn 30 5.05E+01
*A Tc of 30 years was selected based on the discussions in USEPA,
. Methodology for Assessing Health Risks Associated with

Indirect Exposure to Combustor Emissions, EPA/600/6-90/003 and
USEPA, Addendum: Methodology for Assessing Health
Risks Associated with [ndirect Exposure to Combustor Emissions.
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BW =body weight (70kg)

ATcarc/noncarc =aver agmg tim_e (day)

The averaging time for noncarcinogens is equivalent to the total duration
over which an exposure is experienced (here, 30 years * 365 days/year),
whereas the averaging time for carcinogens is equivalent to a lifetime (70
years * 365 days/year). The values for ingestion rate and body weight are
defauit values listed in the Indirect Exposure Document. An exposure
frequency of 260 days/year (5 days per week for 52 weeks) was selected as
a conservative estimate of exposure for a maximally exposed individual
based on the following reasons: the facility may not operate when
precipitation occurs, individuals may not venture outside during
inclement weather conditions, and limited agricultural and residential use
exist in proximity to the site. A total time period of 30 years for exposure
was selected based on the Indirect Exposure Document. In this document,
EPA recommends 30 years as a high-end estimate of exposure.

Table 3-3-5 presents the parameters involved in the calculation of the soil
ingestion factor and the ingestion intake values for carcinogens. and non-

carcinogens.
Inhalation Exposure

Daily intake from inhalation exposure was calculated using the air-borne
concentrations from Table 3-3-2. Table 3-3-6 presents the daily intake
through inhalation calculated from the following equation from USEPA,
Risk Assessment Guidance for Superfund (RAGS), Volume I, Human
Health Evaluation Manual (Part A): :

Concengot *IR/3 *EF*ED
BW * ATcarc/noncarc

Inh. intakecarc/noncarc =

where
Inh. intakecarc/noncarc  =intake due to inhalation (mng/kg-day)

Concentot ' =total airborne concentration (ug/m3)
IR —inhalation rate (20 m3/ day)

EF =exposure frequency (260 day/yr)

ED =exposure duration (30 yr)

BW =body weight (70 kg)
ATcarc/noncarc =averaging time (day)

ERM, DNC. 18 LAIDLAW-AB140001-2/15/94
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Table 3-3-6. Inhalation Intake

. Chemical Airbomne Intake(carc) Intake{noncarc) RsD*
Concentration {Inhalation) (Inhalation} (ug/m3)
(ug/m3) (mg/kg/day) (mg/kg/day)

Al 8.32E-00 2.42E-04 3.65E-04

Ba 6.66E-01 1.94E-05 4.52E-05

Be 1.11E-03 3.23E-08 7.53E-08 4.20E-03

Cr 7.77E-04 2.26E-08 5.27E-08 8.30E-04

Cu 1.11E-01 3.23E-06 7.33E-06

Hg 3.22E-01 9.36E-G6 2.18E-05

Ni 1.22E-01 3.55E-06 8.28E-C6 4.20E-02

Pb 1.03E+00 3.00E-05 7.00E-05

Sb 1.11E-01 3.23E-C 7.53E-C¢

Se 3.33E+00 9.68E-05 2.26E-4

Zn 1.11E-01 3.23E-06 7.33E-06

* Values for RsD, Risk-specific Dose, is based on a 10-5 risk, were found in EPA, Feceral
Register, 40 CFR Part 260, et al., February 1991.
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34.1

342

BW, EF, ED, and AT are the same parameters with the same respective
default values discussed previously. The factor of 3 was added to account
for the fact that the facility can only run 8 hours per day; if a maximally
exposed person inhales a total of 20 m3 air per day (default value listed in
RAGS) and the facility can only treat materials for one third of the day, the
ingestion rate of 20 m3 per day must be adjusted to 20/3 m3 per day.

RISK CHARACTERIZATION

Carcinogenic and non-carcinogenic human exposure potential for the
facility is shown in Tables 3-4-1 and 3-4-2. The values listed in the intake
tables are based on soil and air concentrations derived from the ISCST2
model. The soil and total airborne concentrations derived from the model
were compared with background soil and air concentrations in order to
put the risk assessment in perspective. If resultant concentrations in
various media do not exceed background concentrations, facility
operations should not pose a risk to human populations. This comparison
of concentrations is presented in Table 3-4-3. In the cases of beryllium,
chromium, and copper, the total airborne concentrations produced by the
thermal treatment units are less than the background concentrations. The
resultant soil concentrations for barium, beryllium, chromium, copper,
nickel, and zinc are also less than background soil concentrations.

Non-Carcinogenic Risk

For toxicants with threshold dose-responses (non-carcinogens), daily
intake is compared with the reference dose for chronic exposure (RfD) to
determine if the contaminant poses a risk to human health. Comparisons
were made with both oral and inhalation RfDs, if the values were
available. Table 3-4-2 presents the reference doses for oral and inhalation
routes adjacent to the respective intake value for each constituent.

Inhalation intakes for barium, mercury, and lead fall below each metal's
respective inhalation reference dose. For the ingestion pathways,
ingestion intakes for all of the metals also are less than each metal's
respective ingestion reference dose. In the cases of barium, beryllium,
chromium, copper, nickel, and zinc, intakes are orders of magnitude less
than the reference doses.

Carcinogenic Risk

For carcinogens, the daily intake is used to estimate excess risk. The excess
risk is defined as the incremental lifetime cancer risk above background
occurring in a hypothetical population in which all individuals are

ERM, [NC. 19 LAIDLAW-A9140001-2/15/94



. Table 34-1. Total Carcinogenic Intakes

Chemical [ntake intake
{(Inhalation} (Ingestion)
(mg/kg/day) {mg/kg/day)
Carcinogenic
Al 242E-4 2.97E-8
Ba 1.94E-C5 3.18E-G5
Be 3.23E-08 INET
Cr 2.26E-08 2ASE-07
Cu 3.23E-06 3.09E-06
Hg 9.36E-06 0.00E+00
Ni 3.55E06 1.42E-05
Pb 3.00E-03 330E-04
Sb 3.25E-06 3.35E-05
Se 9.68E-05 1.19E-04
In 323806 220E-05

Table 3-4-2. Total Non-Carcinogenic Intakes

Chemical Intake Rfd * Intake RfD *
{inhalarion) (Inhalation) (Soil Ingestion) Ingestion
(mg/kg day) {mgikg/day) {mg/kg/day) (mg/kg/day)
Al 3.65e-(4 4.29E-G2 6.93E-13
Ba 4.525-05 3.00E-04 TALEDS 7.00E-02
Be 7.53EC8 749E-07 5.00E-@
Cr 5.27E-08 5.71E-07 5.00E-04
Cu 7.53E-06. 7.20E-06 5.00E-03
Hg 2.18E-G3 8.57E.05 3NE02
Ni 8.28E-36 330E-G5 2.00E-02
PY 7.00E-G5 4.29E-04 7.70E-C4
So 7.53E06 8.28E-05 4.00E-04
Se 2.26E-C4 2.78E-4 5.00E-03
Zn 7.33E-06 5.13E-05 3.00E-0

*For references, see Table 3-3-2, Non-Carcnogemc Texicolegical [ndices



Table 3-4-3. Comparison of Soil and Air Concentrations to Background

Concentrations
Chemical Total Louisiana's Highest  Soil Concen. Mean Soil
. Airborme Annual Airborne Z=20cm Concen. for
Concentration Concentration Eastern U.S.
(pg/m3} (Lg/m3) (ug/g) ng/g)

Al 8.32E+00 4.01E+02 5.70E+00

Ba 6.66E-01 8.00E-03 2.62E+01 4.20E+02

Be 1.11E-03 3.00E-02 5.29E-02 8.50E-01

Cr 7.77E-04 6.00E-03 3.72E-02 5.20E+01

Cu 1.11E-N 1.96E-01 3.78E+00 2.20E+01

Hg 3.22E-01 0.CCE+00 1.20E-01

Ni 1.22E-01 5.00E-03 5.44E+Q0 1.80E+01

Pb 1.03E+00 1.00E-01 4.95E+01 1.70E+01

So 1.11E-01 7.00E-03 4.07E+00 7.60E-01

Se 3.33E+00 3.00E-03 1.55E+02 4.50E-01

Zn 1.11E-01 7.10E-02 3.94E+00 5.20E+01

*\ean soil concentrations for the eastern United States were taken from Shacklette and
Boerngen (1984).
*» Airborme concentrations for Louisiana were taken from Aerometric information Retrieval
System (AIRS) with the exception of the values for Ba, Sb, and Se. Se and 5b values are
. from Schroeder et al. {1987) and Ba {5 from Davidson et al. (1985).
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3.51.1

exposed continuously to a concentration equal to the daily intake of the
contaminant (EPA, 1990). The excess risk is derived from the daily
incremental dose of the contaminant above background and the human
cancer slope factor. Table 344 shows the risk associated with each
constituent for which a cancer slope factor exists and the total risk for the
maximally exposed individual.

Total carcinogenic risk is estimated at less than 6 in one million, which is
less than EPA's target risk level of 10 in one million. Nickel dominates
inhalation risk with a risk of approximately 3 in a million. Total inhalation
risk equals approximately 4 in one million. The risk associated with the
ingestion of beryllium and the total ingestion risk equal approximately 1.5
in a million. The ingestion risk associated with the other metals could not
be estimated due to a lack of toxicological data.

UNCERTAINTY ANALYSIS

Each step in the risk assessment process contains sources of uncertainty
due to specific assumptions and extrapolations. The following sections
describe sources of uncertainty for each step in the risk assessment
process, and their potential effect on the outcome of the overall risk
evaluation. As indicated, the use of a "reasonable worst-case” scenario has
led to an evaluation that is conservative in nature.

Maximum Mass Emissions Estimates and Air Dispersion Modeling
Maximum Mass Emission Estimates

In the development of acceptable emission rates, ERM conservatively
assumed that all metals except mercury have a mass emission rate of 30
percent. Assigning all metals with the exception of mercury this mass
emission rate is an inherently conservative assumption because lead is a
relatively volatile metal.

LES Thermal Treatment facility personnel estimate that the realistic
maximum anticipated metal throughputs are less than 20 tons per year.
Thus, the facility was modeled using metal emission rates which are
conservatively over six times the maximum anticipated metal throughputs
in any single year.

Air Dispersion Modeling
ERM used a modeling approach that is more conservative than assuming

a 1 g/sec emission rate from the site and modeling the site from the center
of the concrete burn pad. The Laidlaw Thermal Treatment facility was

ERM, INC. x LADLAW.A99140001-2/15 /%4
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35.4

modeled using a 1 g/sec emission rate for each of 20 burners or a facility-
wide emission rate of 20 g/sec.

A reflection coefficient of zero was assumed for all particle sizes. This
assumption results in the maximum possible deposition and therefore a
conservative estimate of deposition rates.

Hazard Identification

The list of metals evaluated is representative of those potentially released
from the facility as a result of incineration operations. The exclusion of As
and Cd from the list is justified based on a review of incinerator
wastestreams which indicated the absence of these metals. It is possible
that these metals may be present in trace quantities and that small releases
may occur; however, the potential risk associated with these trace releases
is expected to be negligible in comparison to other constituents being
evaluated.

Toxicological Assessment

The toxicological values used in this evaluation are derived from either
animal or epidemiological dose-response studies. The extrapolation of
dose-response data from animals to humans, or from one route of
exposure to another is a source of uncertainty. However, safety factors
and/or modifying factors applied in order to make the conversions tend
to be conservative in nature, thus leading to conservative toxicological
values, and, in turn, conservative estimates of risk.

In terms of the form, or state, of chemicals used in this evaluation, the
consideration of chromium as totally in the hexavalent form is a
conservative assumption which leads to a conservative estimate of risk.
Hexavalent-Cr has an Oral RfD of 5.00 E-03 while the Oral RfD for
Trivalent-Cr is 1.00 E+00. In additon, Hexavalent-Cr is considered a
carcinogen while Trivalent-Cr is not.

Because no data exist to develop an oral RfD for other nickel compounds
or nickel dust, the oral RfD for a soluble nickel compound, NiSiO4, was
used for this assessment. Nickel emissions from most combustion sources
are likely to be in the insoluble form. Thus, utilization of an RfD based on
soluble nickel compounds leads to a conservative estimate of risk from
exposure to nickel.

Exposure Assessment

Many of the values chosen for the parameters used in the human exposure
assessment were conservative in nature. The following list includes a

ERM, INC. a LAIDLAW. AS9140001-2/15/94



sumumary of conservative assumptions used to complete the screening
analysis:

e The EPA methodology (1990, 1993) assumes that chemicals are lost
from the soil by leaching, degradation, velatilization, runoff, and
erosion. For the constituents involved in this analysis, degradation
and volatilization losses are not appropriate. However, only loss
rates due to leaching were incorporated into this study. Thus, this
assumption leads to a conservative estimate of soil concentrations.

e A total time period of 30 years for exposure was selected based on
discussions in the Indirect Exposure Document (1990) and its
Addendum (1993). This value was the EPA's recommendation as a
high-end estimate of exposure. Selection of this value s extremely
conservative since many individuals within the exposed population
may reside in the area for a much shorter time.

e An exposure frequency of 260 events per year was selected based on
discussions in Risk Assessment Guidance for Superfund, Volume I,
Human Health Evaluation Manual, Part A. This guidance
recommends a default frequency of 365 events per year, but suggests
considering local weather conditions. A conservative exposure
frequency of 260 events per year was chosen based on the following
reasons: the facility may not operate when precipitation occurs,
individuals may not venture outside during inclement weather
conditions, and limited agricultural and residential use exist in

proximity to the site.

ERM, INC. z LADLAW. A99140001-2/15/%4
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4.1

4'1.1

ECOLOGICAL RISK ASSESSMENT

PROBLEM FORMULATION

Introduction

The ecological risk assessment (ERA) developed for the Laidlaw
Environmental site focuses on the qualitative evaluation of potential
ecological risk. This ERA is considered a reasonable worst-case screening
assessment to determine the incremental risk of particulate emissions from
the facility. Existing ecological and toxicological data and air emissions
modeling results were utilized to describe the site's ecology and to
characterize possible exposures and toxicological effects. Characterization
of risks was determined through the identification of potential exposure
pathways to ecological receptors and an estimation of possible effects
associated with such exposures was made.

This ERA was conducted in accordance with the guidance presented in,
"Framework for Ecological Risk Assessment," (EPA/630/R-92/001). The

objectives of this ERA were:

e  Describe the ecology of the property by characterizing major habitat
types and associated wildlife to their preferred habitats

e  Assessment of the potential risk to terrestrial receptors from eleven
(11) metals which are potentially associated with the facility’s
emissions

¢ Integration of particulate modeling data to toxicological effects data
and exposure and pathways analysis

e Utilization of air dispersion model results to determine the
distribution and extent of the particulate emissions, depositon, and
uptake

The ERA consisted of the following tasks:

e Characterization of site ecosystems, including vegetative
communities

* Modeling data review
¢  Receptor characterization
¢ Exposure assessment

» Toxicity assessment

ERM, INC. ) LADLAW-AS140001-2/15/%H
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¢ Risk characterization

*  Uncertainties analysis

Assumptions were made in order to conduct the ERA. These assumptions
were based on best professional judgment. It must be noted that no site
observations nor surveys to collect ecological data were conducted by the
risk assessors. Assumptions were necessary to restrict the range of
analyses and conduct a screening level ERA. The assumptions were:

» Exposure at the property fence line reflects the "worst case" risk of off-
property regional wildlife

e  Wildlife exposure within the inner fence line is minimal, due to heavy
human usage and site development

e  Aquatic exposure is minimal due to the headwater, probable
intermittent nature, of the small tributaries draining the site

e Use of conservative exposure and toxicity values (i.e. the lowest value
available was utilized) reflect "worst case conditions”

Site Description and Topography

As indicated in Section 1.1, the site encompasses approximately 700 acres
in Grant Parish, approximately 3 miles north of Colfax, Louisiana (See
Figures 1-1 and 1-2). The central portion of the property is located on a
topographic high point. The majority of the property is characterized as
hilly (5-30 percent slopes) with natural drainage swales and shallow
ravines. The property occurs mainly on terrace uplands according to the
Soil Survey of Grant Parish (Kilpatrick et al.,, 1986). The highest elevation
is 220 feet above mean sea level (fmsl) located near the center of the
property and the lowest elevation is 110 fmsl located at the southeastern

corner of the property within a valley.

Surface water runoff flows in multiple directions away from the central
portion of the property. The property serves as the headwaters for several
small tributaries. Along the north and western portion, the tributaries
flow into the Summerfield Branch, a small stream that eventually flows
into the Bayou Grappe. Along the southwest side of the property, the
tributaries flow south directly into the Bayou Grappe which flows into
other bayous and eventually into the Red River. Along the east and
southeast side of the property, small tributaries flow toward the southeast
into the Valentine Bayou which flows into the Bayou Grappe and
Sugarhouse Bayou. Iatt Lake is a man-made lake located approximately 2
miles east of the property. The 7,100 acre lake was impounded in 1956
when a spillway was constructed across an existing river floodplain
(Bayou Rigolette). Approximately 80 percent of the Iatt Lake consists of
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timber such as bald cypress and tupelo and the remaining portion is open
water. :

The USGS topographic quadrangle map (Colfax, LA), aerial photographs
from the soil survey, information gathered from the Louisiana
Department of Wildlife and Fisheries (LADWF) and Northwestern
Louisiana State University, and a wetland delineation report prepared for
the facility were used to characterize the existing habitat and wildlife
present within the property and the surrounding area. ERM did not
conduct a field visit or survey any portion of the site in the preparation of
this ERA. |

The dominant habitat cover-type of the property and surrounding area
consists of a pine-upland hardwood forest. Within a mile of the site, there
are very few areas that are not forested. A few wetlands occur along the
tributaries located within and outside of the property boundary.
Agriculture is the main land use approximately one mile south between
an identified landmark known as, The Rock, and the Red River which is
further south. The agricultural land occurs within the level floodplain
area of the Red River. A description of the pine-upland hardwood forest
and the wetland habitats within and surrounding the Laidlaw property is
presented in the following section.

The Kisatchie National Forest comprises approximately 600,000 acres of
federally owned land and is made up of six geographically separate
Ranger Districts located within west-central and northern Louisiana. The
Catahoula Ranger District is comprised of approximately 119, 260 acres
and is the closest district to the Laidlaw property. The western boundary
of the Catahoula District is located approximately 6 miles east of the
property. The majority (64 percent) of the national forest is covered with
yellow pine (loblolly, shortleaf, and slash) and approximately 16 percent is
longleaf pine. Pine forests are interspersed with hardwood stands and
flowering species such as dogwood, redbud, and magnolia. Hardwoods
such as hickory, cypress, oak, and gum comprise the bottomlands within
the floodplains. Natural communities of the national forest include:
herbaceous bog; baygall community; cypress-tupelo swamp; bottomland
hardwood forest; mixed hardwood-loblolly forest; longleaf pine savanah;
loblolly-shortleaf pine forest (pine-0ak); and sandy woodlands.

Habitat Cover-type Descriptions
Pine-Upland Hardwood Forest
The major vegetative community that occurs within the property and the

surrounding area is the pine-upland hardwood forest. Loblolly pine,
shortleaf pine and longleaf pine are the three dominant pine species
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occurring within this cover-type. The dominant hardwood species consist
of blackjack oak, southern red oak, post oak, hickories, sweetgum,
magnolias, black gum, flowering dogwood, and red maple. The black jack
oak is among the most common hardwood within the property, occurring
on the ridge tops, side-slopes and next to the drainages. Hardwoods
constitute approximately 45 percent of the total basal area (Reed, 1981)
within the loblolly-shortleaf pine forests found within the Catahoula
Ranger District. Dominant understory vegetation consist of yellow
jasmine, blackberry, and waxmyrtle. The overhead canopy is generally
thick leading to a sparse growth of herbaceous vegetation within the
ground layer. In more open canopy areas, bracken fern and partridge-
berry are common ground covers.

Approximately 15 years ago, the majority of the property and the
surrounding area was logged for commerdal timber. Mainly hardwoods
were logged, however, within smaller areas, selected pine trees were
harvested for pulp wood. In the surrounding area, the forest is managed
for the production of timber and pulp wood. Clearcutting and prescribed
burning are extensively practiced. Regeneration is often done by seed

dispersal or by planting.
Developed or Disturbed Land

Generally, the forest surrounding the property is managed for the
production of timber and pulp wood. Commercial timber companies own
a majority of the surrounding area. Dirt roads and logging trails are
common throughout this area. The largest town closest to the Laidlaw
property is Colfax which is located approximately 3 miles to the south.
There are several small areas within the vicinity of the property where a
number of houses occur, however these areas are not considered villages
or towns. The closest concentration of houses occurs approximately 3,000
feet east of the southeastern corner of the property boundary.

According to the USGS topographic map and the soil survey aerial
photographs, there are no areas which appear to be disturbed (i.e.. land
dumping, gravel or sand pits) within the site and surrounding area.

Wetlands and Other Sensitive Areas

A formal wetland delineation was conducted within the 43 acre facility
operations area by Espey, Huston and Assodiates, Inc. The report
concluded that no wetland areas were located within this area.

According to the U. S. Fish and Wildlife Service (USFWS) National
Wetland Inventory Map (NWI), no wetlands occur within the 43 acre
facility boundary, however, a portion of a large palustrine forested
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wetland occurs within the southeastern section of the property boundary.
This forested wetland is located along one of the headwater tributaries
that flows into Valentine Bayou. Vegetation likely to dominate this
forested wetland would include red maple, sweetgum, water oak, black
gum, loblolly pine, and blueberry. No other wetland areas identified by
the NWI map are located within the property boundary.

No other sensitive areas have been identified within the property
boundary.

Potential Wildlife Species Associated with Cover-types

Several sources of information were used to generate a list of spedies that
may occur within the forested habitat found on the property. A list of
vertebrates of Grant Parish was obtained from the LADWF. This list
includes species found in all types of habitats but does not include all
species found within the parish. This list was modified and supplemented
using a number of studies conducted to characterize the wildlife
(amphibians and reptiles, birds, and mammals) associated with a loblolly-
shortleaf pine-upland hardwood forest. These surveys were conducted
within the Catahoula Ranger District of the Kisatchie National Forest
located approximately 10 miles east of the property. The loblolly-shortleaf
pine-hardwood forest of the study areas are very similar to the habitat
type found on the property. Other information was gathered from the
Kisatchie National Forest Final Land and Resource Management Plan and
the Final Environmental Impact Statement.

A list of wildlife species generated from the above references is presented
in Table A3-1 as part of Appendix 3. These species are known to occur
within Grant Parish and a number of them may occur within the pine-
upland hardwood forest of the property.

A total of 20 amphibians, 35 reptiles, 103 birds, and 48 mammals were
identified in the surveys conducted within the pine-upland hardwood
community of the Kisatchie National Forest. Most of these species would
be expected to occur within the 700 acre Laidlaw property. Thirty of the
bird species were observed less than 3 times and may only represent
transient species. These species would be less likely to occur within the

Laidlaw property.

Table A3-1 also includes a list of 80 species of fish known to occur within
all of Grant Parish. This list includes species that inhabit lakes, large
rivers, and streams. Only small headwater streams occur within the
property, therefore, the number of fish species that may occur within the
property would be greatly reduced. The U.S. Forest Service designated
the following predator species as indicator species for streams located
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within the Catahoula Ranger District: largemouth bass, spotted bass,
bluegill, flier, dollar sunfish, redfin pickerel chain pickerel, striped shiner,
pirate perch, and creek chub. These streams are generally slow flowing,
shallow with frequent deep holes, clay bottom covered with silt and soft
mud and are generally turbid.

Threatened and Endangered Species

According to the data base managed by the LADWF, there are no rare,
threatened, or endangered plants, animals, or natural communities that
occur on the 700 acre Laidlaw property. The federal status of the wildlife
species of Grant Parish is presented in Table A3-1. Two species, the
American alligator and the red-cockaded woodpecker, are known to occur
within Grant Parish and are federally listed as threatened (by similarity of
appearance) and endangered, respectively. The primary concern with the
recovery of the American alligator is protection from illegal hunting. It is
known to occur within Iatt Lake and the larger slow flowing bayous
located south of the property. The alligator is unlikely to inhabit the
headwater streams found within the property boundary.

There are two red-cockaded woodpecker breeding areas delineated within
the Catahoula Ranger District. The closest site is located approximately 12
miles east of the Laidlaw property. Other areas within the district which
are not mapped may be managed as recruitment stands for the red-
cockaded woodpecker. The woodpecker is present within 38 percent of
the entire Kisatchie National Forest. Most of the colonies are located
within the longleaf forest type. The red-cockaded woodpecker prefers
open stands of mature (greater than 20 years of age) pines for roosting,
foraging, and nesting habitat. The average cavity tree age for this species

is about 100 years in longleaf pines and 80 years in other southern pine
species.

The data base did determine that the federally threatened Louisiana
pearlshell (Mararitifera hembeli), a freshwater mussel, is found in small
streams to the southeast of the property.

Seven plant species that occur within Grant Parish were identified by the
LADWEF data base as being rare (Appendix 3 - Table A3-2). None of these
species are federally listed as rare, threatened, or endangered. Four of
these spedcies: Louisiana blue star; northern burmannia; southern lady’s
slipper; and, wild coco are known to occur within the Catahoula Ranger
District of the Kisatchie National Forest. Portions of the western boundary
of the Catahoula Ranger District is located approximately 5 to 6 miles
from the Laidlaw property. '
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4.14

4.14.1

4.2

4.2.1

Assessment of Stressed Vegetation

The assessment of stressed vegetation was limited to the review of aerial
photographs of the property. According to this review, no areas of
stressed vegetation was observed within the property or the surrounding
area.

Hazard Identification

This ERA is a screening predictive assessment ufilizing modeled
deposition rates of various metals at the property fence line after 30 years
of airborne deposition. Worst-case assumptions were made on food
intake and toxidity values to calculate a worst-case exposure scenario. The
nature and quantity of the contaminants of concern were estimated based
on modeling as described in Section 4.2.2.

Contaminants of Concern

The contaminants of concern were identified based on the expected
deposition of particulate from the proposed burning activities, as
previously described in the Human Health Risk Assessment (Section 3).
Eleven metals, listed below, were identified as potential contaminants of
concern.

¢  Ajluminum

* Antimony

¢ Banum

e Beryllium

¢ Chromium

» Copper

e Lead

o Mercury

*  Nickel

e  Selenium

e Zinc

EXPOSURE ASSESSMENT

Basis of Exposure Assessment

For the purposes of the ecological screening assessment, ERM used habitat
and species characterization results, presented in Section 4.1, to develop
site-specific exposure scenarios for ecological receptors. The extent of
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ecological exposure to the contaminants of concern was assessed by
evaluating potential bioaccumulation of metals through the food chain.
Estimated soil concentrations (from the modelling effort) were used to
determine potential metal concentrations within vegetation and
invertebrates. Plant and invertebrate concentrations were determined by
using appropriate plant and invertebrate (earthworm) uptake factors
reported in the literature.

Vertebrate indicator spedcies (e.g. bird, mouse and deer) were then selected
to model potential exposure doses received through the ingestion of
vegetation and invertebrates which have accumulated metals. In addition,
the inadvertent ingestion of soils containing settled particulates was
considered as a route of exposure for the indicator species. Factors
included in modelling exposure by the selected indicator species include:
body weight, diet composition, daily ingestion rate, and other ecological
characteristics.

The metals identified in Section 3.2 and their concentrations in soils
obtained through the deposition modeling effort described in Section 3.3
were used for the screening assessment. The following sections present
detailed descriptions of the methodologies and results of the ecological
exposure assessment.

Summary of Modeling Used for Ecological Exposure

The ecological exposure assessment relies heavily on the use of models to
evaluate ecological exposure to chemicals emitted. In designing this
assessment, models were selected that have been developed, reviewed,
and/or recommended by the EPA.

Like the methodology used for the human exposure assessment described
in Section 3.4.1, concentrations and deposition rates derived from the
ISCST2 modeling were input to a modified version of a food chain model
developed at Oak Ridge National Laboratory (Travis et al., 1988) to
calculate ecological exposure. For the ecological exposure assessment, the
model was used to calculate soil concentrations (for direct ingestion by
grazing animals and root uptake by plants) and plant concentrations
(forage, leafy vegetables, and fruits).

The model used the unitized deposition rates and concentrations and the
emission rates (see Section 3.1 for the derivation of the emission rates) to
calculate annual deposition rates and air-borne concentrations. Soil
concentrations could then be calculated using the following parameters:
deposition rate, facility lifetime, pollutant loss rates from the soil, and the
depth of contamination (1 c¢m for direct soil ingestion and 20 cm for plants

ERM, INC. X LAIDLAW-A99140001-2/15/94



and forage). The model then considered three pathways for
contamination of plants:

s root uptake: direct absorption of pollutant from the soil and
incorporation into plant tissues;

» deposition: direct deposition and adherence of pollutant particulate
onto plant surfaces (leaves, stems, fruits); and

s  vapor absorption: absorption of vapor into aerial plant parts.

The following sections describe the model's calculations, assumptions
used, and the results in detail.

Deposition Rates and Air-borne Concentrations

Deposition rates and air-borne concentrations were estimated using the
same methodology as described in Section 3.4.2. The resultant
calculations for the total annual maximum deposition rate and total air-
borne concentration for the constituents at the facility boundary are
presented in Tables 3-4-1 and 3-4-2.

Cumulative Deposition on Edible Portions of Plants

Table 4-2-1 shows the results of the calculations of the cumulative
deposition of pollutants onto the edible portion of leafy vegetables and
fruits, and Table 4-2-2 shows the results of the same calculations for
forage. The maximum cumulative deposition onto the plants was
calculated using the following equation from EPA (1990):

Depmax = Deptot * Rf * (1 - e*M-kp* TN/ k
P P

where

Depmax =maximum cumulative deposition on edible portion of plant
(g/m?)

Deptot =yearly deposition rate (g/ mZ-yT)

Rf =interception fraction (plant specific, unitless)

Tf =exposure period of plant for deposition (plant specific, yr)

kp =plant surface loss constant (chemical specific, 1/yr)

The interception fraction accounts for the fact that not all of the material
deposited on a plant surface will adhere to the surface. Values for the
interception fraction of 0.2, 0.04, and 0.6 were selected for leafy vegetables,
fruit, and forage based on discussions in Baes et al., 1984. The plant
surface loss coefficient measures the amount of contaminant lost from the

ERM, INC. A LAIDLAW-A140001-2/15/94



_..__.._.(.._ﬂn_w

“arnewn op saxer duetf poog v oun 1sa8uat oy uo paseq sid),,.,
g | Saquiatdag cAroperoqre | praonen a8prg e Armpn Ry qRnc g apipinaepeyp pascagay Aeanimeaa g jo psdsoea Finssaes Y J0f s2naaIrar] o SISAITUY PUT MDIATY VY 1R 1D SaPE U0 paseq &} dy..

£ oAy m.; sy SUIILLIGEUGY [MIF S[PLAU I0] | §) pur g« AN m:_ YA SJuansioy pur FUIXO[D FO] | O) 109 SPAY Ml .‘5_:_3_—:... A0S UNY) O ansudxd 1alfpuy _._.__3

s Surssasne o) ARopmagy unpappey N ] [ ue

vyus wirpd op wogpe m uopsedap pay o vonar) s Aq pagdpnu sta adg) dg) Sunieropea g,

IR P9L 0 #1 00 Tu e 004000 nnri .
VOO0 Y oo Rl o LUIUr's o000 Ban Aea)
LrA
0T Ko RI oy UgrHEY QUL 0 LLCE |
0L oo Bl (A1) NIRRT A LORE [ 3RV Hap Ayray
..Ja
T EEL L 919 #l 1w OO S Q03000 1y
PO~ Y ok Hl FAl] CO-ROr S U000 Bap e
%
£05190 [ 9170 Rl Hu 100§ 00300 0 nnay
LU-Hgy & L6k 0 Hl o 103208 00+310 0 Rap Ayreal
el
YO, [N #i o TGS nordm o LI |
YO Y Lorv #l o s 0041000 Bap Ajral
N
EAEHLT (CINI] Hl 1940 RN {1 H] G000 nnag
[ {8 VY] .6V HI [t (00 00+:100 0 Bap ATy g
11
Fo-iFLL k910 g HI0 07Ior S 00 +:1000 m|
K00 3 Lov () Rl A4 10-:0r'S 001000 Ran Ay
n_”-w
T A0NY6L FILo 31 o FOISLE D300 0 LLLEE
S0 HOT T TGP 0 L zn FO I8 € 0031000 Bap Aje
»
05FIL b9LQ 8l o Y0 HOv'S 0013000 |
S0-INFY s Al FAV N +0-HOv'S 00000 Rap Ajear
Ml
¥0 HERY ¥el0 g1l o 10-HY € {0000 g
CU 9 E teh 0 al 0 10:1 € 002100 0 fap Areay
il
LUHLSY 910 81 o A R 0041000 g
[ [V Gk 0 a1 (4 Qoo ¥ 0043000 Rap Ayey
v
o AT qurpd jo napuod apypa (14 "uosodap aay jurid Jo =k ' (proug qured guewngrog 4w ‘e (Aundager dnaisy poa que) g
muo uogpsadap wns xepyy deg popixd ansodx;) dj, aoepuns jurypdy uopiesg uopdanap) dy  wopnsadap Lip £jivag) pAgl  weppsodap pa Apeak) mAQ) 10w
spuuy ] fe q0 g oy oo spuugngjog fo wopisodaqq (-7 4dvL



uaEndOe] Ansod Xz 13 NPUL Y] W) HIYR] STM | [ 10 fRA N | ,,.
SR o] ] Arnsodaa] 12041puy ay) o) WNPUIPPY 661 2 U0 paseq pa)aans a1aa dy 1u) samrA,,
o728 1o p=pA=d A magm (dA.85Z-)v2 - 1 = Jd] Vg6l 1% 19 saeg aas aseapd 'y Jo uopiealap ) 104,

Lol £Zl'0 Hl 90 20-A0k's uz
1R czro fi 90 001429°1L %5
O L cTio gl 90 20 A0F'S S
ZO-A16E'1 [ XANI] fl 90 10-320°S a4
S0 [ XANY) g1 90 20-A¥6'S IN
(O U0 £T10 59zl 90 00 +200°() B
L0971 (AN H1 9¢ T0-30¥'S no
ST £20 gl 90 H-384°€ 12
SO-dowL XA 8l 90 FO-H0F'S M
LO-H 0 €T gl 90 [0-JFE |
oot (XA gl 90 D0+as0°% v

(2R qued jo voned apqipa wretsif uonteadap sog queld ju W (S1A7] “PURIEUO) FEUY J(AFr10] [RIjUE 10; hzw/d

opto uorsodsp W xepy)cl pouad sansodxq) J1L epans yurpq) dy uonael] vondanajug) Jy uumsodap Apreaq) L1 IU3IRYFUOD

spun| g aSnaog fo nayy a1qip g iy 0juo spupngjog fo noipsodacp anyuinuinly 7 g 21471



4.25

plant surface to wind removal, water removal, and growth dilution. As
discussed in the Addendum (1993) to the Indirect Exposure Document
(1990), nonvolatile and volatile compounds were assigned kp values of 18
and 126.5 years™1, respectively. The length of plant exposure is equivalent
to the amount of time the edible part of the plant is exposed to direct
deposition. Values for Tf of 0.493, 0.164, and 0.123 years were selected for
leafy vegetables, fruit, and forage, respectively. A total deposition rate for
each constituent were derived from the ISCST2 modeling (Table 3-4-1).

Concentrations of Pollutants in Soil

As discussed in Section 3.4.3, calculation of pollutant concentrations in the
soil considers soil loss by leaching, degradation, volatilization, runoff, and
erosion. Loss rates for leaching only was incorporated into this
assessment. Table 3-4-3 presents the calculation of the soil loss coefficient
used in the subsequent calculations to assess soil ingestion intake by
grazing animals, and Table 4-2-3 presents the calculation of the soil loss

. coefficient used in the subsequent calculations to assess plant

concentrations from root uptake. As discussed in Section 3.4.3, the soil
loss coefficient due to leaching was calculated based on the following
equation:

P+I'EV
k51= B*Z*(I+(BD*Kd/G))

where

kg]  =soil loss coefficient due to leaching (1/yT)

p —average annual precipitation (142.24 em/yr)

I =average annual irrigation(0 cm/yr)

Ey  =average annual evapo-transpiration (115.57 cm/yr)

o =soil volumetric water content (0.0821 mL/cmn3)

Z =soil depth (1 an for ingestion and 20 cm for root uptake)

BD  =bulk density of soil (1.5 g/cm3)

Kq  =soil-water partition coefficient (mL/g)
See Section 3.4.3 for a complete discussion of the default values.

Soil concentrations for the individual metals were calculated using the loss
coefficients in Tables 3-4-3 and 4-2-3 using the following equation:
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_ (Depdry +Depwet) * (1 - e*-ks] * T))*100

S¢ Z *BD * kg

where

Sc =soil concentration of pollutant after total time period of
deposition (ug pollutant/g soil)

Tc =total time period over which deposition occurs (30 yr)

z =soil depth (1 cm for ingestion and 20 cm for root uptake)

BD =bulk density of soil (1.5 g/cm3)

ksl =soil loss coefficient due to leaching (1/yT)

Depwet =wet annual maximum unit deposition rate (g/ mz-yr)

Depdry =dry annual maximum unit deposition rate (g/ mZ-yt)

The calculation of the soil concentrations for direct ingestion and root
uptake used the values for ks] calculated with Z=1 cm and Z=20 an,

respectively. Soil concentrations for direct ingestion by grazing animals
are presented in Table 3-4-4, and soil concentrations for root uptake are
presented in Table 4-2-4.

4.2.6 Total Concentration of Pollutants in Plants
Pollutants can be bicaccumulated in plants by three mechanisms: uptake
by roots, direct deposition on exposed plant tissues and air-to-plant
transfer of vapor phase pollutants. The total concentrations in leafy
vegetables, fruits, and forage are presented in Tables 4-2-7 and 4-2-8.
Total plant concentrations were calculated using the following equations
from the Indirect Exposure Document (1990} and its Addendum (1993):
Ptot=Pr+Pd + Py
Pr=35c*Br
Pq= 1000 * Depmax / Yp

Pv = vaa * Concenvap * VGag/(Da * 1000)

where

Ptot =total plant concentration (pg cpd/g plant)

Pr =partial plant concen. due to root uptake (g cpd/g plant)
Pd =partial plant concen. due to deposition (ug cpd/g plant)

ERM. INC. e} LAIDLAW-AS9140001-2/15 /94



Table 4-2-4. Soil Concentration for Root Uptake During Growth of Plants

. Constifuent T¢, Total Hme period Scind, Seil conc for root uptake

for deposition, yrs forage, 1g/g
Al 30 4.01E+02
Ba 30 2.62E+01
Be 30 3.29E-02
Cr 30 3.72E-02
Cu 30 378
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A ctal dme period for deposinon of 20 vears was sefected

bzsaed on the discussions in USEP A, Methedology ior Azsess-
:ng Heaitk Ricks Assaciated with [ndirec: Exposure to Compustor Emissicns,
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SPA/E00/4-20/005 and USEPA, Addendum: Methedoiegy for Assessing
Fealth Risks Associated with Indirect Zxpesure to Combustor Emissions.
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4.2.7

Py =partial plant concen. due to vapor absorption (ug cpd/g

plant)

Se =s0il concentration (ug/g)

Br =plant-soil biotransfer factor {{ug cpd/g plant) /(ig cpd/g
soil))

Depmax =maximum curmnulative deposition on edible portion of plant
(g/m?2)

Yp =yield of edible portion of plant (kg/m?)

Byvpa =air-plant biotransfer factor

Concenyap =vapor unit concentration (ng/ m3)
VGag =empirical correction factor

Da =density of air (kg/m3)

Biotransfer factors from Baes et al. (1984) and soil concentrations for root
uptake (derived using a soil depth of 20 cm) were used to calculate the
partial plant concentration due to root uptake.

The maximum cumulative deposition onto the edible portions of the plant
(Tables 4-2-1 and 4-2-2) and default yield values listed in the Indirect
Exposure Document were used to calculate the partial plant concentration
due to direct deposition.

Only mercury has a vapor absorption contribution to total plant
conceniraton. The biotransfer factor for mercury was calculated using
Equation 3-15b from the Addendum (1993); this calculation is shown in
Table 4-2-3. To calculate the vapor-phase contribution, empirical
correction factors of 1, 0.05, and 0.01 were chosen for leafy vegetables,
fruit, and forage, respectively. These values were selected based on
discussions in "Estimating Exposure to Dioxin-Like Compounds,”
EPA/600/6-88/005B. Calculation of the concentration due to vapor phase
absorption of mercury is shown in Table 4-2-6.

Exposure Pathways

An exposure pathway consists of four necessary elements:

¢ chemicals of concern and mechanism of chemical release to the
environment;

¢ an environmental transport medium (e.g. water, air, soil);

« apoint of potential wildlife contact with the contaminated medium;
and,
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o  a wildlife exposure route at the point of contact (e.g. inhalation,
ingestion, dermal).

The primary exposure pathways for the contaminants of concern are
influenced by the physic-chemical properties of the compounds. These
factors interact to define the various routes by which the chemicals
originating at the property could affect potentially exposed populations.

The primary exposure pathways identified in this assessment are the
ingestion of soils and plant material for the invertebrate and large
mammal spedies; and the ingestion of soil, plant and prey by the bird and
small mammal. Other exposure routes such as inhalation, dermal
absorption and water ingestion were not considered.

4.2.8 Receptor Characterization
4.2.8.1 Determination of Potential Receptors

Identification of wildiife recepters that might be affected by the presence
of substances in toxic amounts is an important factor in the evaluation of
ecological impacts.

Section 4.1 lists and describes a variety of animals and plants that
potentially occur on the 700 acre property and surrounding region. The
majority of these species come in contact with the soils of the property.
Soil contamination could potentially lead to exposure of the animals
(invertebrates and vertebrates) and plants residing within the property.
The main exposure route of contaminated soils to animals would be the
direct ingestion of soils. Not all animals will be exposed in this manner.
Plants may accumulate metals within their leafy tissue, stems, or roots.
There are three exposure routes for plants which include: direct
adsorption from the soil; direct contact and adherence of contaminated
particulate; and, the adsorption of vapor into aerial plant parts.
Contaminated vegetation poses another route of exposure for animals that
feed on vegetation.

Wildlife most likely to be abundant and occur as year-round residents of
the pine-hardwood forests of the property and the surrounding area were
determined based on amphibian and reptile, bird, and mammal studies
conducted within the Catahoula Ranger District. Table 4-2-9 lists the most
abundant wildlife species likely to occur within the pine-hardwood forest.
Abundant bird species were based on species that were observed more
than 50 times during the study and occur as year-round residents.
Abundant amphibians, reptiles, and mammals were based on the species
that were observed most often during the studies.
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Table 4-2-9  List of the Most Abundant Wildlife Associated with the Pine-Hardwood
Forest

Widlife Species Wiidliia Sracias
Amphibians Reztiies
Woodhouse's toac Green anaie
Eastern narrowmouth tcad Easterr, fence lizard
Southern lecpard frog Ground skink
Mammals Birés
Eastern pipistrelle Northern cardinal
Eastern red baz Biue fav
Short-tailed shrew Carolina wren
ivine-bandec armadico uited timouse
Eastern cot:oneail Pire warbier
Swamp rasbit Caroliza chickacdee
Eastern gray sguirrel Rez-teilied wocdpecker
Eas:err fox sauire! American crow
Cotton mouse Norshern cobwhite
. Golden mouse Piieazed woodpecker
Covote Northern ficker
Commen gray fox Armerican robin
Comiron raccocn Mourning cove
White-tailed deer Brown thrasher

Brows-readed nuthasch

Brown-headed cowkisrd
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Selection of Indicator Species

In an effort to determine the ecological risk from potentially contaminated
soil, indicator species representing the worst-case receptors were selected
and served as the basis for the exposure calculations. The indicator
species selected include the earthworm (Lumbricus terrestris), American
robin (Turdus migratorius), the cotton mouse (Peromyscus gossypinus), and
the white-tailed deer (Odocoileus virginianus). The rationale for the
selection of these species is presented below.

Earthworms are common soil invertebrates, and L. terrestris is an
abundant widespread species. L. terrestris lives in the soil. Itisa
nocturnal species feeding in the surface organic litter layer after dark. It
consumes plant material, up to 120 mg of plant litter per gram of body
weight (Edwards and Lofty, 1972). Earthworms will also ingest soil
directly, and 20-30 percent of its daily intake is due to ingested soil
(Edwards and Lofty, 1972). The body weight of L. terrestris averages 1.5
grams (Edwards and Lofty, 1972). L. terrestris can live up to 6 yearsin a
protected culture but usually lives no more than a few months in its
natural environment (Edwards and Lofty, 1972).

Earthworms would be exposed to contaminants of concern by direct
ingestion of plant, soil and water. In addition, soluble contaminants may
be absorbed to some degree through its skin. Earthworms are the prey of
many spedies of wildlife such as numerous species of birds and small
mammals. Farthworms are expected to occur on the property and
surrounding area, however, natural soil conditions would limit
populatons. Area soils are fine sandy loams with soil pH's ranging from
4.5 to 5.2 (Kilpatrick et al., 1986). Earthworms are most abundant in
organic soils. On acid peaty soils with pH values of 4.0 - 5.5, earthworms
populations were 100-200 pounds per acre, in basic soils (pH 6.5 - 7.5)
populations range from 500 - 3,000 pounds per acre (Lewis and Taylor,
1976).

A large amount of leaf litter can be expected within a forest during the fall.
It has been calculated that earthworms can consume 3 tons of leaf litter per
hectare within a 3 month period (Edwards and Lofty, 1972).

The American robin (Turdus migratorius) is one of the most numerous and
widely distributed songbirds within eastern North America (Bull, 1964).
The robin is generally considered a migrant bird within the northern
states; however, within Louisiana the robin resides year-round (Peterson,
1980). The robin’s diet consists of 60 percent fruits and berries and 40
percent animal food. Fruits and berries consists of red cedar, greenbrier,
mulberry, pokeweed, juneberry, blackberry, raspberry, wild cherry,
sumac, woodbine, wild grape, dogwood, and blueberry. Animal food
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consists mostly of beetles and caterpillers but bugs, hymenoptera, flies,
grasshoppers, spiders, earthworms, millipedes, sowbugs, and snails are
also eaten by the robin (Bent, 1949). No data was available on the daily
intake of robins, therefore, the daily intake of 11 grams for a mourning
dove was used. It was estimated that the robin would ingest 0.5 percent of
its total diet as soil. The body weight of an adult robin is 84 grams (Terres,
1980). The maximum life span of a robin is 12 years and 6 months
(Altman and Dittmer, 1972). Robins would be exposed to contaminants of
concern by direct ingestion of soil invertebrates, vegetation (fruits and
berries), soil, and water.

The cotton mouse (Peromyscus gossypinus) typically inhabits moist,
timbered areas, especially swamps and wet river bottoms but also inhabits
brushland, rocky areas, and beaches. The cotton mouse is a nocturnal
rodent nesting on sandy ridges along bayous and streams, and in or under
logs or palmetto scrub. The cotton mouse is omnivorous eating a variety
of plant and animals reflecting the local availability of foods at various
seasons. The animals consumed by the cotton mouse include
invertebrates such as insects, snails, earthworms, spiders, ceniipeces, and
millipedes. Plant food includes nuts, wild seeds, domestic grains, fruits
and fruit pits, and some leafy vegetation (Schwartz and Schwartz, 1939).
For the purpose of this screening assessment, it is assumed that fooc
availability is equal in all seasons, therefore, the mouse would ingest an
equal amount of plant and animal food. The daily food consumption for a
mouse is approximately 13 percent of its body weight per day (USEPA,
1986) and soil consumption is equal to 2 percent of its daily diet. The
approximate body weight of a cotton mouse is 30 grams (Whitaker, 1980).
Mice would be exposed to contaminants of concern by direct ingestion of
soil invertebrates, vegetation (nuts and seeds), soil, and water.

White-tailed deer (Odocoileus virginianus) occur in a variety of habitats
including conifer forests, deciduous forests, bottomland hardwoods,
farmland, and brushy areas but tend to utilize the borders and edges more
than dense uniform stands of trees. Deer are primarily nocturnal but may
be active anytime during the day. They are herbivores and browse chiefly
on leaves, twigs and buds, fruits of trees (acorns and beechnuts) and
shrubs, foliage of herbaceous plants, and cultivated crops (Schwartz and
Schwartz, 1959). The home range of deer seldom exceeds 300 acres where
food, water, and cover are interspersed (USDA FS, 1986). Deer ingest
approximately 2.26 Kg of natural food daily (Forbes et al., 1971).
Approximately 6 percent of the deer’s daily food consumption is soil
which has adhered to vegetative roots or incidentally ingested from
grazing on acorns and nuts (Baes et al., 1984). Deer may live up to 25
years in captivity, however, the average age of deer living in the wild is
2.5 years due mainly to hunting pressure (Schwartz and Schwartz, 1959;
Forbes et al., 1971). It was assumed that a deer of 2.5 years old would
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4.2.9

4.29.1

4.3

4.3.1

weigh approximately 30 Kg. Deer would be exposed to contaminants of
concern by direct ingestion of soil, vegetation (fruits, leaves, twigs), and
water.

Table 4-2-10 summarizes the physical and ecological parameters used to
calculate exposures for each of the indicator species.

Potential Wildlife Contact With the Contaminants of Concern

The property and surrounding area consists of similar wildlife habitat and
vegetative composition. It is therefore assumed that wildlife densities will
be equal from one area to the next. According to the modelling results for
deposition rates, there is no prevailing wind within the area of the
proposed burn facility, therefore, deposition rates of airborne particulates
occur within concentric circles around the facility with the highest
concentrations being the closest and the lowest concentrations being
further away from the facility. It was concluded that wildlife inhabiting
the property or surrounding area (within the deposition area) has the
potential to come in contact with contaminants of concern no matter what
direction it occurs from the facility.

Wildlife Exposure Routes

Three major exposure routes for contaminants of concern to wildlife have
been identified. These routes of exposure include:

* ingestion of contaminated soil

* ingestion of contaminated vegetation

* ingestion of prey

In addition to the above exposure routes, ingestion and absorption of
water would serve as an exposure route to wildlife and aquatic life,
however, these pathways were not assessed due to the lack of permanent
surface water within the property and the immediate surrounding area.

Direct absorption through the skin and inhalation were also not
considered.

ECOLOGICAL EFFECTS ASSESSMENT
Toxicity Assessment
Available toxicity data for each of the contaminants of concern for the

identified indicator species is presented in Table 4-3-1. The selection of
toxicity indices was based on a hierarchy of preferred data. Where
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Table 4-2-10 Indicator Species Plrysical and Ecological Parameters Used for Exposure

. Calculations

Characteris:ics Carthwerm Rokbkin Mouse Cear
Bedy Weight {BY) 15¢g 8ig Gg 30Xg
reeding habits Zlan:materal Omnivore Cmnivore Eerdivere
ard sot
Totai Food [nake 120 mg/g-BWor iig/cay 3% o BWer 225 Kg/day
GlSgfday 35 g/day
Ingestion cf 80% daily intake 50% dailv in:ake 2.262-00
Vegeration or 6.6£-03 or 1.55E-33 Kg/day
g/dav Kg/day Kg/day
[ngestion of Prey g 3% daily intake 390% dailv intake 2
or+.3E-03 or 1.93E-03
Kgiday Kg/cav
Ingesion of Soi. 2 1% Zaiiv intake A% daliv
oo 7 3EO2 iniaKe or
Lu/idav L26e40

Ng/day
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available, NOAEL’s (No Observable Adverse Effect Levels) were used to
define acceptable doses. In the absence of NOAEL's, LOAEL’s (Lowest
Observable Adverse Effect Levels) were used by converting them to
approximate NOAEL's by dividing by a factor of 10. Lethal dose (LDsg)
data, where available, was also presented in Table 4-3-1. The preferred
order (from most to least) for comparison to the calculated doses was
NOAEL's, LOAEL’s, and LDsg’s. Appendix 2 presents detailed
toxicological profiles for each of the contaminants of concern.

Summary of Literature Toxicity Effects for the Contaminants of Concern

The direct comparison of calculated soil concentrations to literature

‘toxicity values is not practical nor possible since most toxidty studies were

conducted with laboratory test mammals for the purpose of defining harm
to humans. Only a very limited number of specific studies have been
conducted to determine the effects of contaminated soils to wildlife. A

_ summary of the toxicological effects of the contaminants of concern to

wildlife is presented in the following sections.
Aluminum

Aluminum is only acutely toxic to laboratory animals at very high doses.
Because most long-term animal toxicity studies have not identified
adverse effects (ATSDR, 1990), the determination of an adequate No
Observed Adverse Effect Level (NOAEL) in laboratory species is not
possible. Available data indicates that ingested aluminum has no effect on
reproductive function, however, the results of studies on the effect of
aluminum toxicity to development are contradictory (ATSDR, 1990).
There was no available data for terrestrial animal bioconcentration factors
for aluminum.

Antimony

The toxicological effects of antimony are numerous, and include
pulmonary fibrosis, altered EKG readings, myocardial damage, vomiting
and diarrhea in dogs, liver and kidney degeneration, and muscle
weakness (ATSDR, 1990a). The results of subchronic studies (ATSDR,
1990a) do not adequately define a NOAEL or LOAEL for these effects.
The severity of antimony toxicity occurs in the following order (most
severe to least): organic antimony, metallic antimony, inorganic trivalent
antimony (Bradley and Frederick, 1941).

Barium

Barium is poorly absorbed in adult animals, but may be more readily
absorbed in juveniles (Taylor et al., 1962). Chronic exposure of barium
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primarily affects the cardiovascular system. Cardiovascular effects
include increased blood pressure, changes in heart rhythm, myocardial
damage, and changes in heart physiology and metabolism (ATSDR,
1990b). Barium salts are not considered acutely toxic, since LDsg data is
consistently greater than 100 mg/Kg (ATSDR, 1990b).

Beryllium

Beryllium is poorly absorbed in experimental animals when orally
administered (ATSDR, 1993). The extent of absorption was less than 5
percent in several studies with mice, dogs, rats, and monkeys (LeFevre
and Joel, 1986). Soluble beryllium fluoride was determined to be 10 times
more toxic than beryllium sulfate or chloride when assessed using oral
LDsg values (ATSDR, 1993). Limited subchronic and chronic studies exist
for beryllium toxicity (ATSDR, 1993).

Chromium

Most hexavalent chromium (Cr VI) is metabolically reduced to trivalent
chromium (Cr [I) in the acidic environment of the stomach (Donaldson
and Barreras (1966). The absorption of either form of chromium is less
than 1.5 percent of the dose, as determined in rat studies (Sayato et al.,
1980; Henderson et al., 1979). In animals, Cr I is less toxic than Cr VL.
Plants do not appear to accumulate chromium in above ground parts, and
therefore, animals apparently absorb little chromium from plants in their
digestive tract (USFWS, 1978).

Copper

Adequate quantitative data regarding the absorption of copper after oral
intake in animals is limited. The cupric (2+) form of copper likely
determines the bioavailability and toxidty of this metal. Homeostasis is
maintained by gastrointestinal feedback processes that prevent the
absorption of excessive copper (ATSDR, 1990¢), therefore, the systemic
toxidity of orally administered copper is low. Neurological toxicity is not
considered an important concern at environmentally relevant intake
concentrations.

Lead

The ability of lead to bind to subcellular structures such as the
mitochondria allows it to virtually affect every system in the body
(USEPA, 1986a). Tissue distribution is initially in the liver, lungs, and
kidneys, followed by relocation and deposition in bone (Aungst et al.,
1981; Kozlowski and Woijcik, 1987). The symptoms of lead poisoning
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include flaccid paralysis, emaciation, anemia, lethargy, greenish diarrhea,
impaction of proventriculus and inhibition of heme production.

Mercury

Oral absorption of inorganic mercury ranged from 38 percent in suckling
mice to 1 percent in adult mice (Clarkson, 1971). Elemental mercury is
highly lipophilic and distributes to most body tissues, especially the
kidney (Hurch et al., 1976). The most susceptible life-stage to mercury
toxicity is the developing organism of all species tested (Eisler, 1987).
Organomercury compounds are generally more toxic than inorganic
mercury compounds. Sublethal affects of mercury on birds included
adverse effects on growth, development, reproduction, blood and tissue
chemistry, metabolism, behavior, histopathology and bioaccumulation.

Nickel

Depending on the form and method of nickel administration, typical
absorption values in rats and dogs ranged from 1 to 10 percent (USEPA,
1986b; ATSDR, 1993d)}. Soluble nickel salts (nickel acetate and nickel
sulfate hexahydrate) are more toxic than insolutle salts (nickel oxide and
nickel subsulfide) (USPHS, 1987d). Orally administered nickel distributes
mainly to the kidneys, with little appearing in neural tissue, and placental
transfer also occurs (USEPA, 1986b; ATSDR, 1993d). Trace amounts of
nickel are essential for normal growth and reproduction in rats, chicks,
cows and goats (ATSDR, 1993d).

Selenium

The absorption of all selenium compounds is virtually complete and dose
independent (ATSDR, 1989). Selenium toxicity depends on its interaction
with blood concentrations of other metals and in many cases, selenium
can reduce the health hazard from other metals (Frost, 1972). Acute
poisoning of livestock show abnormal movements, lowered head,
diarrhea, elevated temperatures, labored breathing, abdominal pain, and
dilated pupils. Chronically exposed laboratory animals show adverse
effects of the cardiovascular, gastrointestinal, hematological, hepatic,
dermal, immunological, neurological, and reproductive systems (ATSDR,
1989).

Zinc

Zinc is an essential trace element whose deficiency in animals is associated
with developmental disorders (ATSDR, 1992a). Zinc is widely distributed
in all tissues, where it is a cofactor in many enzymatic reactions. High oral
doses of zinc cause gastrointestinal distress, diarrhea, and pancreatic
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abnormalities in humans, cats, and sheep, but not dogs (Chobanian, 1981;
Drinker et al., 1927; Allen et al., 1983). Doses associated with these
gastrointestinal disorders are highly species-specific. Zinc absorptionin
laboratory animals is decreased in the presence of other elements such as
calcium and phosphorous.

Exposure Calculation

A screening, semi-quantitative assessment of the risk of incidental
exposure of wildlife to soils, vegetation and prey was conducted. The
following equations were utilized to determine both the acute and chronic,
worst-case total daily intake of the metals of concern:

DOSEot
Dl=—"gw

DOSEtot = (CONCENSOll * IRSOil + CONCENveget * IRveget +
CONCENprey * lRprey} *EF * ABS

where:

DI =Daily intake rate of contaminant of concern (mg/kg/day)

DOSE ot =Total dose of metal ingested (mg/day)

BW =Body weight of indicator species (kg)

CONCENy =Concentration of metal in medium x (soil, vegetation, prey)
(mg/kg)

IRx =Ingestion rate of medium x {(kg/day)

EF =Exposure frequency (Fraction of time spent on site)

ABS =Absorption fraction (Fraction bioavailable)

The total dose of contaminant ingested (DOSEop) is the sum of each of the
pathway intakes appropriate for each indicator species. This sum is
adjusted by the absorption fraction for each metal and the exposure
frequency for the species. Body weights, total daily food intake, plant
ingestion rates, soil ingestion rates, and prey ingestion rates for each of the
indicator species are presented in Table 4-2-10.

Soil and vegetation concentrations were derived from the modeling
described in Section 4.2. Prey concentrations were calculated based on the
total dose to the prey using the following equation:

CONCENprey =DOSEt0t * BIO

where
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CONCENprey =Concentration of metal in prey (mg/kg)
DOSEiot =Total dose of metal ingested by prey (mg/day)
BIO =Biotransfer factor (day/kg)

Due to limited data available, a biotransfer factor of 1 was selected for all
species and all metals. This conservative approach assumes 100 percent
biotransfer from soil and vegetation to the prey and 100 percent
biotransfer from the prey to the carnivore.

Acute and chronic calculations for each of the indicator s;ﬁedes are
presented in 4-3-2a and 4-3-2b, respectively.

Acute exposure for each indicator species was calculated using an
exposure frequency of 1. ERM assumed that each indicator species spent
100 percent of its time on-site for the short-term exposure scenario. For
chronic exposure, exposure frequencies of 100, 50, 75, and 50 percent were
selected for the earthworm, robin, mouse, and deer, respectively.
Exposure freqguencies were adjusted for the indicator species, with the
exception of the earthworm, to account for migration and the extent of
each species' home range. For exampile, on a long term basis, a deer
would not realistically be exposed 100 percent.of its ime considering a
deer's home range may be as large as 300 acres. The same rationale was
used for the robin, and in addition, robins may migrate which may further
lessen the birds' exposure. Thus, exposure frequencies were selected for
the deer, robin, and mouse based on the fact that these species would not
realistically spend their lifetime in one small area.

The absorption fraction indicates how well a chemical constituent will be
absorbed and integrated into an organism’s systems. General absorption
rates for the metals were used, if available in the literature. The following
percentage absorption rates were used: aluminum, 27; antimony, 7;
beryllitm, 5; chromium, 1.5; nickel, 1.9; and zinc, 5.7. Where absorption
rates were not indicated for the remaining metals, 10 percent absorption
was assumed. This conservative absorption value was chosen based on
the fact that most of the metals will be emitted in the form of oxides
(Dempsey and Oppelt, 1993). As listed in Perry’s Chemical Engineers'’
Handbook, many oxides of the metals of interest are insoluble. For
example, oxides of lead, nickel, and aluminum are insoluble; mercury and
zinc oxides have solubilities on the order of 10-3 to 104 cm3 of gas per 100
g of water; and antimony is only very slightly soluble. Because solubility
and availability have a positive correlation and the metals emitted will
most likely be in the insoluble, inorganic form, a 10 percent absorption
fraction was chosen as the default value for this screening assessment
(Klassen et al., 1986).
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4.4.1

4.42

Maximum values were utilized for ingestion and concentration
parameters. For example Edwards and Lofty (1972) provided a range of
20 - 30 percent of body weight for soil ingestion for the earthworm,; thus,
the assumption was made that 30 percent of an earthworms body weight
was due to soil ingestion. For the robin and mouse scenarios, it was
conservatively assumed that all prey were earthworms. The vegetation
concentration represented the concentration of metals found in forage,
except mercury, since these concentrations were higher than the metal
concentrations found in fruits and leafy vegetables. Mercury
concentrations were higher in fruits and leafy vegetables, therefore, the
concentration of fruits and leafy vegetables was used for mercury when
calculating vegetation ingestion. Therefore, it was conservatively
assumed that all of the indicator species would be ingesting forage type
vegetation for all of the metals, except mercury.

RISK CHARACTERIZATION

RISK EVALUATION

Risk evaluation or characterization consist of comparing maximum
estimated daily intake doses against known ecological effects criteria
(NOAELSs). To provide a means of comparison, a chronic quotient was
calculated by dividing the NOAEL value by the total intake dose.
Likewise, an acute quotient was calculated by dividing an LDsg by the
total intake dose. The derived values are termed a chronic and acute
hazard quotient (HQ), respectively. A HQ greater than one indicates a
degree of ecological risk. As a guideline for interpretation USEPA (1989)
assumes that a quotient between 1 and 10 indicates possible ecological risk
and a HQ greater than 10 indicates a probable ecological risk.

Table 4-3-1 present the calculated HQs for each indicator species at the
property fence line.

Risk Characterization of Individual Metals

Nine out of the eleven metals had chronic and acute HQs less than one.
These metals were aluminum, antimony, beryllium, chromium, copper,
lead, mercury, nickel, and zinc. Therefore, these nine metals noted above
were assumed to not be of concern from an ecological standpoint.

The remaining two metals listed below have chronic HQs greater than
one:
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Metal Species Chronic HQ

Barium Mouse 1.8
Deer 246

Selenium Robin 1.26
Mouse 243

Deer 22

The acute and chronic HQs shown above represent an estimate using
multiple conservative assumptions regarding exposure, absorption,
ingestion rates and toxicological data. Due to the limited toxicological
data available for ecological spedies there are data gaps. For example no
LDsg values could be found for antimony and therefore an acute HQ was
not calculated. The absence of chronic and acute earthworm toxicological
data also represents a data gap. Absorption rates were not available for
barium, copper, lead, and selenium; therefore, ERM assumed that 10
percent of the metal would be absorbed. A discussion of estimated risk
for each of the above two metals is presented below.

Barium

The chronic HQs for barium estimated a possible risk to small mammals
and deer. Studies have indicated that barium is poorly absorbed in the
digestive tract of adult animals, but may be more readily absorbed in
juveniles (ATSDR, 1990b). However, no absorption factors for species
tested were available in the literature. In addition to the uncertainty with
regard to absorption, many of the other conservative assumptions used for
this worst-case assessment may over-estimate actual risk to the indicator
species. Thus, the HQ values may over-estimate the risk due to barium
ingestion.

Selenium

Chronic HQs for selenium indicate a possible risk to small mammals and
birds. However, because the calculated chronic HQ) values are at the low
end of USEPA's possible risk range and many conservative assumptions
were used in this worst-case assessment, it is expected that actual risks
due to selenium ingestion will be low.

Uncertainty Factors

There are a number of difficulties involved in the prediction of ecological
risk. A major source of uncertainty is the extrapolation of laboratory
derived data to the natural environment. Many factors that will influence
a toxicological response are encountered in the real world which can not
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be predicted in the laboratory. Uncertainty is also introduced when one
attempts to assess low-exposure risk in a multi-factor situation. Often it is
not possible to identify the causative agents, and dose-response
parameters are thus difficult to characterize. Synergistic or antagonistic
interactions complicate risk extrapolation procedures. Antagonistic
interactions are more commoniy encountered with metals. For example,
iron may reverse the harmful affects of lead. The infake of zinc also
inhibits the gastrointestinal absorption of lead. The following summarizes
the uncertainty factors involved with this risk assessment.

Exposure calculations assumed that metals in the soils would be 100
percent bioavailable. Based on the major fate process of aluminum,

- antimony, beryllium, chromium, copper, lead, nickel, selenium, and

zinc, these metals will strongly absorb to organic matter in soils,
sediments, and suspended particles, and thus are not expected to be
100 percent bioavailable to wildlife. However, the mobility and
bioavailability of these metals in soils is increased with decreasing soil
pH. According to the Soil Survey of Grant Parish, the soils within the
property and surrounding area have a pH range of 4.5-5.1.

Exposure calculations also assumed that metals in vegetation and
prey would be 100 percent bicavailable. However, because of the
metals' low absorption fractions due to insolubility, 100 percent
bioavailability is a likely overestimation of biotransfer and
subsequent availability.

General absorption rates found in the literature for aluminum,
antimony, beryllium, chromium, nickel, and zinc were used for the
exposure calculations to determine the amount of metals that would
be absorbed into the gastrointestinal system when ingested by the
indicator species. Uncertainty exists with the use of these absorption
rates, since absorption rates have only been determined for a few
laboratory animals and are highly dependent on the age of an animal
and the spedes of animal. Absorption rates for the remainder of the
metals were not available; therefore, 10 percent absorption was
assumed for these metals. Because metals wiil probably be released
in the insoluble form, a 10 percent absorption fraction may lead to an
over-estimation of ecological risk.

The use of toxicity data of mice and rats to extrapolate effects to other
species poses a large uncertainty. The metabolic degradation rates
and many other physiological processes of a mouse will not be the
same for other spedes.

Model soil concentrations for barium, beryllium, chromium, copper,
nickel, and zinc are less than background soil concentrations. As
discussed in Section 3.4, if soil concentrations resulting from facility
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operations do not exceed background concentrations, facility
operations should not pose a risk to ecological populations.

* The exposure calculation assumed that the animal portion of the diets
of robins and mice would consist 100 percent of earthworms. A
percent breakdown of the contents of animal diets of robins and mice
were not available in the literature to more realistically evaluate the
exposure.

* The dispersion model assumed no boundary layer. The presence of
mature trees over the majority of the property and surrounding area
will likely reduce the amount of deposition due to interception.
Therefore, soil concentrations at the property boundary will likely be
less than predicted.

° This ERA made many conservative assumptions which result in a
worst case screening. Wild populations of animals are not likely to
receive maximum exposure because they are free to roam and inhabit
areas more suitable to their needs. Exposure to worst case conditions
will likely be intermittent.

Ecological Risk Summary

The screening ecological risk assessment estimated a possible risk due to
barium and selenium. Because modeled barium soil concentrations
resulting from facility operations do not exceed background
concentrations, facility operations should not pose a risk to ecological
populations with regard to barium. Although selenium soil
concentrations resuiting from facility operations are predicted to exceed
background levels, the form of selenium (SeO3) deposited is expected to
be insoluble, thus leading to limited bioavailability. Based on a
preliminary assessment of the availability of insoluble selenium, selenium
is not expected to pose a potential risk to the terrestrial ecosystem.

This ERA assumed worst case assumptions which may over-estimate the
actual risk. Actual risk is influenced by many physical, chemical and
biological factors encountered in the environment. Bioavailability of the
element will be dependent on such factors as chemical species present, soil
acidity, organic content of the soils and synergism and antagonism of
other elements. Ecological spedes will exhibit species-specific rates of
absorption, bioaccumulation, metabolism and sensitivity to toxicological
properties.
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